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5**1 5 3-2 4^^$g^«;SSai#9Ibaraki(JP). 

mm (NAKANO, Kiyotaka) [JP/JP]; =r3004101 3? 
*S!*Sfj&fl5tr,'&^f*^ 1 5 3-2 *nSS^xe# 
ttrt Ibaraki (JP). ^EB ^SR (ORTTA, Tetsuro) [JP/JP]- 

T3004101 ^^mmT^mm}^^^^ i 5 3-2 4^^' 

SiSt*5e#ttp«3 Ibaraki (JP). ±M igt^ (TSUCHIYA 
Masayuki) [JP/JP]; =r4120038 jSHSgUffll^lgmitlP^ 1 T 
a 1 3 5Slfe4.*1.i!i^;|*sC^ttrtShizuoka(JP).iFBa 
?§- (HIRATA, Yuichi) [JP/JP]; =r3004101 3S<*!ltfj& 



(54) TiUe: ANTI-MPl ANTIBODY 



= (54) titMplttt* 



sc(Fv)2 •.-y^-d-EM 




dbVB22B 



SCVB22B m^Mvn 

a 



'»a— (Gly^Ser), 

e 



in 



a ... SIGNAL SEQUENCE 
b ... UNKER (Gly^Ser) 
C ... FLAG SEQUENCE 

d . .. PCR RECOMBINATION 

e. .. UNKER (Gly^Serjj 

f . .. PCR AMPUFICATION 

g ... CLONING INTO Pvu II SITE 



ana antinuman Mpl sc(Fv)2 are punfied. Furthermore, the antihuman Mpl sc(Fv)2 is successfully humanized As the resuU«: of th^ 
^ hi^h " 7 ^.r^'- -'-ti- °f the diabody and the sc(Fv)2, it is found out that'the ZLdy and tie ^F^^^^^^^^^ 
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mmmn^H■^ 5 3-2 *nSm*^^ttf*3Ibaraki 
(JP). 

(74) ftSA: jf* i?)^ . i1-(SHIMIZU,Hatsiishletal.V T 

3000847 3Stt?»±5ima)fflr 1-1-1 iiao < if if;u 

6 Pg Ibaraki (JP). 

(81) ^is@('S^a)^£l^®y . ±xaimm(Dmp^9kmt>^ 

"SSm): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG BR 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK DM 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR HU 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK. LR. Ls' 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ NA 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SO, SD Se' 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG Us' 
UZ, VC, VN, YU, ZA, ZM, ZW. 



(84) ftSg ca^I^<D;f&:L^Ky ^ ±r 05a®(Dj£J§{«g 
*^ RTtg;: ARIPO (BW, GH, GM, KB, LS, MW, MZ, NA 
SD. SL, SZ, TZ, UG, ZM, ZW), i — 5 7 (AM Az! 
BY, KG, KZ, MD, RU, TJ, TM), 3 — P (AT BE 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR. GB, Gr' Hu' 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK TR)' 
OAPI (BP, BJ, CF, CG, CL CM, GA, ON, GQ, GW, ML 
MR, NE, SN, TD, TG). 



i%^mCt-t-^%t-yFL^^^^^ DiabodyfcJ::;sc(Fv)2©TPO^T=f^xV4 
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m ^ 

[0001] ^mmn. ^Mpmrn-m-r^o 



[0002] hn>'.1fxK^^>(Thrombopoietin:TPO) lk^hm<DmmmmX^^^mmm\ 
Genebank:NM_005373#M) o 

^^'r^^ttm^^thx\^ 

mK.i-£. ^y;^n7K3.^>^ (EPO) S^fr (c:^i-^^^;553iy;;^n)i^^^>^^tg^ft 
mir:5:zt^m^^thXm. ^(^*T:^^-^(Fab) tci-§^EPO^^^-(D|^'^#g 

[0004] X. MpKC^^L. TP07'^c:.;^h^^4^*i-^^^^^$;^^-CV (##fF:Scg^ 

Mmt(Dmm^^m\^x\^ 



I 
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[0005] ¥f^Xm:^m^f?m&M2220^ 

^4^11^01/79494-^ 
^4:^^^02/33072-^ 
: B^4:^^^02/33073-i- 
##fF:iCi^l:PaIacios^^. CelU 1985^, Vol.4U p.727-734 
#^#f^ji:i^2:Souyrib^, Cell, 1990^, Vol.63, p. 1137-1 147 
^#rF:i:i^3: Elliott S^>^, J.Biol.Chem., 1996^, Vol.271(40). p.24691-24697 
^#fF:!Ci^4:Abe Immunol. Lett. 1998^, Vol.61, p. 73-78 
##fF:SCg^5:Bijia Deng^>^, Blood, 1998^, VoL92, p. 1981-1988 

[0007] ^^m^hu±wMm^m^'r:^fMmMm^^n^i:^fz.. ^mmh\^. ^ 

t^Mpm^VB22B^^#.*tML,it^T-X^6^^fe;^ffiV^T-;^^^^(0^^ 

Mpl^toiabody^^^-^li^iS'— PCXND3-VB22B db^f^igLfCo ^hKm^^'^— 
PCXND3-VB22B db^ffiV^T, ^thMpl^^sc(Fv)2^^-<^i5^^pCXND3-VB22B 
sc(Fv)2^f^ML/Co :i0^3S-<^:$.^pCXND3-VB22B sc(Fv)2^CHO-DG44|ffl|&-e 
^^^-li:, J§#±m;5^^>fehMpl sc(Fv)2^»i^L^Co ^ce*5^fi^^LT, ±.^^^^^ 
PCXND3-VB22B db^COS7^^T— igl^^^^iir, i#*±t*J;^VB22B Diabody^ 

[0008] ^fc, VB22B Diabody*5itA/B22B sc(Fv)2CDTPO^T=f'^>^h^tt:^fp^L,/c^^ 
VB22B IgG {C^bT, VB22B Diabody:JoJ;tA^B22B sc(Fv)2{^i^V^T=^'^>^^?g 
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[0009] ^^mnX'OMi^mzii. i^>^T(^Cl]-[38]^S#^i-§t,(DT'fc-5o 
[5] MpUil^-^-r-Sdrp*^^^,, 

CIO] thMpl^tJ?i^/VMpUC>i^LTTrfrz;;<.h^-|4^;^-^;5^^^ 

[1 1] -^mmMpi^(D^^mm^KD=io-^Mi.yLTxh^iic^, 

C12] ^^MMpl-^(D|§-^^ti;65KD=10"'Mi^TT*fe5^#:o 

[13] TPOT=f=^:^hmm^EC50^100nMi^y^TXh^i7ii^, 

[14] TPOT=?^;:^h^ti;55EC50-30nMi^>^TT'fe5^^o 

[15] TPOTrf-;^h^t4^SEC50 = 10nMJ^TT-fc-5^^o 

[16] i^^T(Z)(l)-(17)(DV>-rtL;6^(Z)ga^J#-^tCiaa(D7'^yM^J;0^f,7fe§CDRl 

^ 2. s^^-t^mm-^^mi^^^t^mi^, 

(1) iH^J#-^:3.4, 5 

(2) iE^J#-^:6. 7, 8 

(3) iE^J#-^:9. 10. 11 

(4) gE^J#-f-:15, 16. 17 
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(5) gB^J#-^:18. 19. 20 

(6) iH^J#-^:21, 22. 23 

(7) ia^J#-^:24, 25. 26 

(8) iE^J#-i-:27. 28. 29 

(9) iE^J#-^: 30. 31,32 

(10) gB^J#^:33. 34. 35 

(11) gE^Jli:-^:36. 37. 38 

(12) ia^m-^:39.40.41 

(13) iB^JS-^:42. 43. 44 

(14) ga^m-^:48.49. 50 

(15) ga^JS-^:51. 52. 53 

(16) iH^J#-^:54. 55. 56 

(17) iH»^:57. 58. 59 

(1) iH^JS-^:60. 61. 62 

(2) gB^J#^:63. 64. 65 

(3) @H^J#-^:78. 79. 80 

(4) gE^J#-^:84. 85. 86 

(5) gE^J#-i-:93. 94. 95 

(6) gE^J#-^:96. 97. 98 

(7) gE^J#-^:102. 103. 104 

(8) iE^J#-^:108. 109. 110 

(9) iE^J#-^:lH^ 112, 113 

(10) iE^J#-^:114. 115. 116 

(i)iE^j#-§-:3. 4. 5izmm(DT^7mmm-hf£^cDRu 2. s^m-r^mm^^m 
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(3) ga^j#-^:9, 10. iu<imm<DT^jmMm^h^j:^cDRu 2. s^^-r^mm-^ 

^mi^. *5ctU«iH^J#-^:63. 64. 65izmm(DT^ymmm^h^j:^CDRU 2. 3^ 

(4) iH^j#-^:i5. 16. i7icmm(DT^ymmm^hti:^cDRu 2. s^m-r^mm^ 

^mi^. *5J:t/iB^J#-^:63. 64. 65{c:fE«(DT5yM^IJ;0^^;^^SCDRl. 2. 3^ 

(5) BB^J#-^:18. 19. 20{CfBm«^T^y^iE^J;e>^^/^;5CDRl. 2. 3^^i-;5M^pr 
^fS^. *D^iU?gB^J#-^:63. 64. 65(c:fEftcOT^y^iE^J;0^f>;^^-5CDRl. 2. 3^ 

(6) iB^lJ#-^:21. 22. 23(CfBa(DT^yM^J;6.^;^^§CDRl. 2. S^W-TSM^W 

:Jb^J;t/iE^J#-^:78. 79. 80{zmm(DTKymmm^hf£^CDRl^ 2. 3^ 

(7) @E^j#:^:24. 25. 26\zmm(DT^ymmm^^hfj:^cDRi^ 2. 3^^i-^mm^ 
^mm. i^^mmm'^-.es. 64. 65{ciBm<oT^y^ga^j;e).e>?:&§cDRi. 2. 3^ 

(8) iB^lJ#-^:27. 28. 29{^fS«(^T^y^iB^J;e,-^>/^-5CDRl. 2. 3^#i-§a^pr 

*5ctU?iB^J#-§-:84. 85. 86(CfS«c(Z)T^y^iB^J;e)^fe/.e-SCDRl. 2. 3^^ 

(9) iB^J#-^:30. 31. 32izmm.<7:>T^ymmm^hfj:^CDRU 2. 3^#i-§m^pr 
Mmm. *3iU?iE^J#-t:63. 64. 65{Cf5«(7)T^y^iB^J;^.^;^^§CDRl. 2. 3Sr 

(10) iB^m-^:33. 34. 35t^fE«(Z)T5y^HB^(J;i>^e>^c?§CDRl. 2. S^^t^M^ 

4b^J:U?iB^J#-^:63. 64. 65i^mm.(DT^ymMmi!)^hfj:^CDRl^ 2. 3 
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(11) iE^j#-^:36. 37. 38izmm<DT^/mmm-hf£^cDRu 2. s^^-r^mm 

(12) iE^ij#-^:39. 40, 4ucmm(DT^ymmm-h^^^cDRu 2. s^^-r^mm 
■^^mm. *3j:u?iH^j#-^:96. 97. 98izmm(DT^/mmm-hfj::6CDRu 2. 3 

(13) @E^j#-^:42. 43. 44izmm(DT^ymmm-ibfj:^cDRi^ 2. 

"^^mm. ^xmmm^:78. 79. 8o\cmm<DT^ymmm-h^^:5CDRu 2. 3 

(14) ia^J#^:45. 46. 47(c:fE«©T^/^iE^J;e,.t>/c^SCDRl. 2. S^^-T^mm 

^mmm. ^x-am^m^:io2. 103. io4izmm(7)T^ymmm-ibf^^cDRu 
2. 3^m-r:^mm-^mmm 

(i5mmm^:48. 49. 50(e:ws«oT^y^ie^j^.^,;»^§cDRi. 2. s^^^-T^sm^ 

*5J:t/IH^J#-^:63. 64. 65(CfB«(DT^y^gE^(J;0.^,/^5CDRl. 2. 3 

(16) gE^J#-^:51. 52. 53izmm<DTKymnm^-hfj:^CDRU 2. 3^^-t-sM^ 

4b'j;t/ga^j#-^:io8. 109. imzmm(DT^ymmm-h^j:^cDRu 

2. 3^^i-:5fe^pr^®^ 

(17) iE^J#^:54. 55. 56(e:fE«(^T^y^ga^J;0-^/^SCDRl. 2. 3^;ri-§fi^ 

^mmm. isxmm^-^-.iiu 112. ii3fc:fE«c(DT^7^iH^j;e»^^;fe5CDRi. 
2. ^^^-r^mm^mmi^ 

(18) iH^J#-^:57. 58. 59{CiE«(DT^y^ia^J;5.^/^5CDRl. 2. d^^-f^Mm 
n^mm. fc^J:U^iB^J#-^:ll4. 115. 116f^|E«OT-y^iS^W^SCDRl. 

2. s^wrsM^ rT^^*^ 

C19] SB»-^: 118t;ifS«(DT^y^gH^J^#-r^S^ pr^^:^^^tP^^^ 

C20] iH^j#^: i20icmm(DT^ymm^i^^i-^mm^^mi^^-^t^^i^. 

C21] iH^J#-^: 118{CfB«cOT5y^iB^J^^-^;5^^pp^^^^^ IE»-^: 1 
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[22] m^m^: i22^tnt264izm^(DT^ymmm^^-r^m.^^ 

(1) iH^J#-^:230, 232. 234, 236 

(2) iE^J#-^:265. 267, 269. 271 

(3) gE^J##:279. 281. 283. 285 

(4) gE^lJ#-^:298. 299. 300. 301 

(5) iE^lJ#-^:298. 299. 306. 301 

(1) BH^J#-^:239. 241. 243. 245 

(2) Ba^J#-^:272. 274. 276. 278 

(3) ga^J#^:302. 303. 304. 305 

(4) iE^iJ#-^:302. 307. 308. 305 

[25] j^T<D(i)>^(5)(Dv 'TthM:imm(Dmm^mmmi3xxfmmnmmi^^-^ 

(1) gB^J#^:230. 232. 234. 236{CfE«OT^y^gE^j7)^^,/^§. FRI. 2. 3. 4^ 

^•t^mmnmmm. *5j;t/gB^j#-^:239. 241. 243. 245izmm<DT^ymm 
m^-h^^^. FRi. 2. 3. 4^^-t?>mm^^mi^ 

(2) ga^J#-^:265. 267. 269. 27Uzmm(DT^ymmm^hfj:^. FRI. 2. 3. 4^ 
^-rSfi^^^M^. *5J:U^gH^J#-^:272. 274. 276. 278{^fEm(Z)T^y^gE 

FRI. 2. 3. 4^W-r5a^Rr^|gi^ 

(3) gB^J#-^:279. 281. 283. 285lzmm(DT^ymmm-htf:^. FRI. 2. 3. 4^ 
^i-^mm-^mmi^. *5j;U?gH^J#^:272. 274. 276. 278(C|sacOT5y^gH 

m^h^j:^. FRI. 2. 3. 4^^ir:5mm^^mm. 

(4) gE^J#-^:298. 299. 300. 301{CfE«(OT^y^gH^J;6^P./^-5. FRI. 2. 3. 4^ 

*5j;U^iH^J#^:302. 303. 304. 305{CfE*fe(DT^y^gE 
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(5)iH^J#-^:298. 299. 306. 30Ucmm<DT^ymmmii-h^j:^. FRl. 2. 3. 4^ 

^i-^mm-^mmm. *5J:OT^J#-^:302. so?, aos. 305imm<DT^mm 

m^^h^^j:^. FRK 2. 3. 

C26] iB^JS-^:229. 256. 262. 289*/cf*295{c:fB^(DT5y^ga^J^#t-^ 
[27] iB»-^:238. 258. 291*fc{*297};i|Ea.^T^y^|B^J^;fri-§^^pj- 

[28] i^^T(D(i)^(5)(Dv '-rti^^zmm^T^mm^^mmisxxfmm-^mmi^^-^ 

(1) gS^J#^:229(Cfe«(DT^yM^J^^-^5^^pj-^^^ .j^.j-y,g^^^^ 

(2) iH^J#-^:256fCfS«(DT^/^iH^J^^t-§M^Hr^^^.4oJ;t;?iB^j^^:2 

(3) ga^j#^ : 262tciB«(DT-y^ga^j^^-r§M^w^^^. is^mm^^ 2 

58 f-fB«(Z)T^y^gE^J^^i-se^ pT^^^ 

9 1 f-iB«(DT^y^gH^j^Wi-5^^ pT^^^ 

(5)gB^J#-^: 295(CfE«(DT^y^iB^J^^-rs^^ pj^^^^ *5j;U?gE^J#^: 2 
9 7 t-fE«c<^T^y ^gB^lJ^;i-r B]-^^:^ 

[29] gH^J#-^:2. 254. 260. 287-^tcl^293{zmm<DT^ymmm^mTmi^ 

o 

[30] [16] - [29] (^V ^■rH;i^fCfB«cDT5y^gH^J(c:*5V ^TlX(«^(OT5y^ 
^^em. #*P*5J:-0?/*fctttf A^tb. *^o[i6]^[29]ovN-rtv;e.-tc|B« 

o 

[32] t hMpl(D26# @ 75^b274# g <^T^yMfi ^^i-S^^o 
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[33] TPOTrf^^h^t^^^-^^^ n:i-i32)(D\.^-rtiMzmm<Dm.i^^ 

[35] [34] i^mm(D7nv^^u:t^h^t:^hU:^i;^=n:^hti:^i^rx-^^^y'V^^XU 

[1] ^ [33] (Dv ^-rti:^-iztm(D^i^tmm<Dmi±^m-tmp^^=^-h''r^7i< 

[36] [34] *fc« [35] iZt&^(Dyi<])^^U^=f-h^^^t^-<^^'-, 

[37] [34] [35] tCfB«(Z)7Ky5?^U:^^K*fc« [36] tc|E«(D-<^iSr^^^ 

[38] [l]-[33](DV^m;e>^^CIE^(7)^^^^^-t-§. EmMfifei^o 

[0010] -'^min.mciFv)2(Di^mmn^^'rm'c^^^ 

^-r^^:7-i:rfe§„ vb22B sc(Fv)2*»Mp"D^^fflUfco 

[El3]|ll3{i, BaF3-human MpltrffiV^:^cVB22B^^(7)Tr^'=;^^^'(4M(D|§;^;^ 
[|2I4]|1I4«. BaF3-monkey Mpl$r^V^fcVB22Biii^(DTrf'^^h^'|4|?-|ffi,7)|g^^ 
[Ill5]|§l5f*. M-07e?r^V^fcVB22B^^^^(DTri'^;^^^ttfp^(D|§;^^.^^i-^^:7 

(H^)?r^-f-|2I-efe-5o 

[Ill7]|ll7«. <£5>^<b(;ij;?)i^v ^7'::f^^h?Stt^.i^-r^thMpl^^(DT^yM^J 

^.i^-r^^:7-efeSo VB22B Diabody(m). AB317 Diabody(fiS^)^>J, (ccOS7Jt# 
[EI9]S19(*. BaF3-human Mpl^fflV^fcAB324 Diabody4b^J;U?AB317 DiabodyOTri^ 
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[SlOlSlOtt. BaF3-monkey Mpl^ffiV^:^cAB324 Diabody:Jb^j:t;tAB317 DiabodyCD 

mnmim. BaFa-mouse Mpl^rffi V ^/cAB324 Diabody:fcj:U?AB317 Diabody(DT 

[012]012{i. BaF3-human Mpmm{^^mDmhody(DT=f^^hmi±^^-tmX 

mmn. O.D.450/655nm^^L. 
[E113]013«. BaF3-human Mpl (G305C)«{z::fe(t^Diabody(DT=fr.^h?5i4^ 

^-rsT^feSo mm-i. o.D.45o/655nm^.T^b. mmnmm^^'f'o 

[014]E|14(*. BaF3-human Mpl*ffl^(C^o(t5TA136 db. TA136 sc(Fv)2<DT=i^^^ 

[015]E115«. BaF3-human Mpl (G305C)«(^:fe{t^TA136 db. TA136 sc(Fv)2 
<DT=f:=^::^mi^^^.'rmX^^. I^IAJ* O.D.450/655nm^.i^L. 

[|2116]016{i. BaF3-human Mpl (C769T)«{C:Jo(t-5TA136 db. TA136 sc(Fv)20 

[I2ll7]EIl7f^. BaF3-human Mpl (C823A)|ffl|StC*5{t5TA136 db. TA136 sc(Fv)2 
OT=i-^N?gi4?r.i^t-0T'fe§. «ttO.D.450/655nm^.i^L. mmimm^^^ 
-to 

mismm^. WmmmmhVB22B p-z. hVB22B g-e. hVB22B e. hVB22B 
u2-wz4*5j;miVB22B q-wz5:VH):fcJ:U?tMb^^i2^J(hVB22B p-z. hVB22B 
g-e. hVB22B e. hVB22B u2-wz4*5J:U?hVB22B q-wz5:VL). fj:hmZFR^XXf 

[019]E119«. -^5>;^MVB22B sc(Fv)2*.^J:miVB22B e sc(Fv)2. hVB22B g-e 
sc(Fv)2§:ffiV>T. BaF3-human MplX<DTPOmT=f^::^hfSi^^WmVtcm^^^.'r 
IHT'fcSo l^lftfiP^7feS(450nm/655nm)^.i^L. mmmm^^-To 
[I2l20]El2Of*. -^^:^MVB22B sc(Fv)2*.^J:mxVB22B p-z sc(Fv)2. hVB22B 
u2-wz4^sc(Fv)2Sr^VNT. BaF3-human MplT'(7)TPO#T=i-^h?£^4?rl?ffiL/c^ 
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[El21]Bl21fi. -^^:^mB22B sc(Fv)2*5j:miVB22B q-wz5 sc(Fv)2^^V ^T. 
BaF3-human MplT'OTPO^T=f^=^h^^4^i?ML^C^^^.i^i-ElT'fe5„ M^l^ 

[0011] i^mmu. TPos^^(Mpi) \^'i^^'r^^Pf^m^-r^^ 

m)tm^\.tzim^p^. mmt^^^^fif^^w. ^i:^tmf^^mm.'^^i^.^^ 

^m-mi.xmm^%m\^fz.v)^ mm^'&\.xmm^%m-r^f^}£\.xh^\.^^ 1 

^^T0s^mmLTtJ:v^u i^(^mmmmim^xmmmtM\.xhx^\ 
^^i^(Dmmi^±^(DXoim&xm^t7^w^i.^.;iK mx.it. v^^/J^^tg 

[0013] ^^PJc7)^^^^^^_^^^^^L,Tfa. ^S<7)^^£^MiibTV^§S^^^ 

^-*5v^Tf^. m^^mm^mm<Dmm<D-m^u^x^^^tiit^<^ mm^mmm 
m<D^ma:>±x<Dmmxh^^.m'ifj:i.^. m^^xicmm^^^tmm^m&<D 
mmiz.-D}.^x}i^<(Dm^^^h^^K mm^^tixi^^^^mmi^mzh. mm^m- 
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46:909-923, (1991). Oka A et al., Hum. Mol. Genetecs 8, 2165-2170 (1990). Ota 
M et al.. Am. J. Hum. Genet. 64. 1406-1410 (1999). Ozawa A et al.. Tissue 
Antigens 53, 263-268 (1999)/^^)^ -^d^f^, B^mm^^^m^^i^(Dm&m\ 

^:it:d^x^. mx.it. P<0.05o^^. ^M^^^^^a;els>raMLTV^5i^J^i-5^ 

(Matthias Ballmaier et al., BLOOD, (2001). Vol.97. No.l. P139. fj:t\ 
[0014] :^^m(DW:mi. Mpl{-*i-l-TTri^c^Xh^-t4^>^t-^^^;5S0*bV \ 
*^0^O0^LV ^^#(D-otLT. ^B5>^^t:^^;d5^(f 
Wj^^mijCm^. ^S^#:(whole antibody. ^Hxif^whole IgG^)(75— 

^Kff>H-«. ^«^fl^<^-^^-efetLf^#{^PS^$tL;:evN;a5^ M^^^^*gK(VH)3?: 

ny-RXJ^mm^mmm (VD ^t^A^T-V ^S^^^^^^Lv ^. VH*/c{*VL(DT^y^iE 
^J{*. mm. X^. mmuy:^nmXi^^^nx^.^XhX.^.\ ^^t^^jm-cD^^tg 
^#«PS«9. VHX«/^WL(D-fp^^tS$1irTt,J;v^ X. Rl^lS^fi^^pe^^t^ 
^th^b$nTV^T^,iV^ feL^KffK-(D^#:^Ji:L-C«. Fab. Fab'. F(ab')2. 

FyfJ:^^m\f^:Lti^^X^:^^ *fc. iS^^T^C^frO B^^^J^LTti. ^[J^{^. Fab. 
Fab'. F(ab')2. Fv. scFv (single chain Fv) . Diabody. sc(Fv)2 (single chain (Fv)2);fcif 

[0015] -e. TFvj m)^\-tm^<D^i^m)^x^^. ^^^mm^mmn^tm^mt.^ 

tfo rFvj^>t-{t lo(^VH*5J:WL;05##^|t^(Cj;95^<ig^$tLfc^^-=e^ ( 
VH-VL^^-^^) T'fcS. ^^^^^c^)3o(D^«^^^®^ (complementarity 
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determining re^on;CDR) ^mKi^mU VH-VLi$^^^-(7)^®(c^i^M-g.§15<fi^^ 
nmir^o 6-D(DCDR:d^jfcmmWM^m±^i^^UX\.^^^ L7i^l./j:^ih. loco 

[0016] scFvfc:}^. ^^(7)VH*5j;WL75s^m. ^tiib(Dmmtm-(D^v^-^^}<m'=^ 

T'#§(scFv(D^Ui{;ioV>T«. PluckthunlTThe Pharmacology of Monoclonal 
AntibodiesJlVol.113 (Rosenburg and Moore ed (Springer Verlag, New York) pp.269-3 

[0017] Diabodyf*,»^^|il.^tCiJ9«^$^fci:«bivalent)0^#:®r>}-Sr*ii-(Holliger 
P et al., Proc.Natl.Acad.Sci.USA 90: 6444-6448 (1993), EP404,097-i-, 
W093/11161-^#), Diabodyfi. 2^<D^U^y^hm7!)^hmm^tl^^4-^-xm 

[0018] sc(Fv)2i'i^2-D(DVHRXf2-D(DVL^V>:ij-mxm^L.X-'^miZi.fci&^^^t 
irCi^Xh?) (Hudson et al, J Immunol. Methods 1999;231 : 177-189)o sc(Fv)2fi, ^ 

M^i^^m<Di&^^^m^tit^i^x. m-mv^T^^^^p^hmm^^-ro sc(Fv)2{i 

. mK.it. scFv^V:^:fy—X^^^tizX^xi'^mx^^, 

VU VH. VL([VH]y>^;*;--[VL]y>:^^[VH]yi-;^-[VL])<7)JlE{^MA.T'V^5-^ 

[0019] 2-D(DVHt2^(DVL(Dmmmiz±mmmizmm^^T.t^<DXofmmx^it-<h 



[0020] 
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[VH] i; - [VL] y >';^ - [ VL] ]}>:iJ— [ VH] 

[VH] y - [ VH] y i^;^ - [ VL] y - [ vl] 

[VL] y >;{7- [VL] y [VH] y [VH] 

LVLVr^:^-lVHVJ>^— [ VL] y >-;;{7 — [ VH] 

-<:7"^KyV;{7-, 3?:{*^^fk^/^y>';&^(^!j;t{i. Protein Engineering. 9(3). 
299-305. 19960m)i:im^^n^])>:^-m^m\.-^-tA^^X^^^^K :^^0J{C^oVN 
T(*-<^^Ky>';{7-;dW*UV^ -^^^Ky>';&-(DS$tt#{c:ps^$;h.-f . 

[0021] -<:/^Ky>';?7-(DJ^'^: 

Ser 

GlySer 

GlyGIySer 

Ser-GlyGly 

Gly GlyGIySer 

Ser-GlyGlyGly 

Gly Gly Gly Gly Ser 

Ser 'Gly Gly "Gly Gly 

Gly • Gly • Gly Gly Gly • Ser 

Ser • Gly • Gly • Gly Gly Gly 

Gly • Gly Gly Gly Gly Gly Ser 

Ser • Gly • Gly • Gly • Gly • Gly • Gly 

(Gly Gly Gly Gly Ser)n 

(Ser • Gly Gly Gly Gly)n 
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[VH]-^:/^Ky>;*;--(l5T^y^)[VL]-<:7"^Ky>-;={;-(l57'^/^)[VH]-^:/^K 
y^';^— (i5T^y^)[VL] 

[0023] iit^^mm) ^■:f=f■v^<D^m\-mnm^.^hnx^. 

^ (Bs^) , ^J^^^^p, 

-V) i^S.P).-J^:t\fM:^7l^:^.^^iy>^^^;V^X2\i°^^^\.) (dtSSP) . 

^^;^^;VlfM:^^Z^>4^V,V^^^^:^^V) (EGS). n.^l.:/^y:n^,Pt^^;:,(^,^^ 

=/^:^:3ri/)3i^yl.];^^p^^(BS0C0ES) . tf^[2-(^/l^4^^^iy>'^^K:^:a^.:,;^^^ 
;jf^/l.;rde^y)n:^,V];^^^^^(;,^^^_BS0C0ES)/^^l?^b^,-tL^O^»^ 

[0024] 4o0^^pr^^^^|g^^^^^j.j^^ Sooy ^ 

T^Cy>;^;^^ffiV^TtJ;V^U ^^^Sy>;^--^ffiv^T^>J:V^ ;^^0^(c^oV^T0 
*LV>{£i>^^|::^^{tDiabody3^{isc(Fv)2T'fel9. #(^^*b<ttsc(Fv)2-e$,§, - 

Co, M. S. et al., J. Immunol. (1994) 152. 2968-2976 ; Better, M. and Horwitz, A. 
H.. Methods Enzymol. (1989) 178, 476-496 ; Pluckthun. A. and Skerra, A.. 
Methods Enzymol. (1989) 178. 497-515 ; Lamoyi. E., Methods Enzymol. (1986) 
121. 652-663 ; Rousseaux. J. et al.. Methods Enzymol. (1986) 121, 663-669 ; Bird, 
R. E. and Walker. B. W.. Trends Biotechnol. (1991) 9. 132-137#fi?0„ 
[0025] mZsciFv)2iZi-^- tiCX'O. 0mizm^^T=t^P^hfSm^ 
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[0026] ^^^i^m^: ^^£^mm^Mmm^m^^t>^xi^m^nmi^xh^. 
inm^t^x^^^ ^^^ini^(Di^mit^A^(D:jfm^m^^xm^t7i^x^. mK.it. ^ 

[0027] tMl^^^f*. nmi^ (reshaped) th^^^fc^^tL. . ^h^y.^(Dmfim^ 
m^it-.^^^^COm^^^mm(CDR; complementarity determining region)^ 

^^'^^^^^^^&mm-^^m\^fchcDxm.^<D~mfm^^mmK.^m 
h^^nx\.^^(m'}Mmmm^Ammmp usozs^^Am. wo 96/02576 ^-^m 
0m) o 

[0028] -^^^^OCDR^th^^0^^^^r,^^^^(^^^^^^, ^^^^^^ 

FR) ^^3SMi-Si5t^^fff L/cDNASa^J^. CDR^tJ?FRi^^0^iiS^^{C;r-y^' 

^V^TPCR^fe{cJ:^9^^-r§(W098/13388^<2^#{CfE«^D^^£^#M). 
[0029] CDRSr:^LTig^$tLSth^^cD:7U.^^r7^^^^j^^ +BM14^^M^^.^^ 

-A17-^^^^T-/^5:gmLTt.J;V^(Sato, K.etal.. CancerRes. (1993)53. 
851-856) o 

[0030] ^^y^i^Rxf^.m^mi^<D^mmmiat. ^h^i^<Di,m^mm^ti. m^itu 

mxn. C y K C y 2. C 7 3. C V 4^. L^T'fiC k . C ^^m'r^:Lt^^>X^^^ * 
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[0032] ^^'7^mz:j^if^-ss^mm.xi-±iiHmmcion^cDR<D^^iiWizm^^^ 
t'(D^^^m^mMxhx^\ mK.it. -^'^/x^^, ^ryh^i^. ^-^^^i^. 

[0033] (C^^ V ^T^*LV M::h^b^^{*. iB^J#^ : 229 (t Ml^m^gB^J : hVB22B 

p-z VH). ga^J#-^:256(tMl^«^gB^J:hVB22B g-e VH) . @H^J#^: 262 (fcf> 
^lim^ia^lJ:hVB22B e VH). iE^J#-^:289(fcHt:m^iB^J:hVB22B u2-wz4 VH 
)fcSVN{*iB^J#-^:295(t:MI::m^gE^J:hVB22B q-wz5 VH) {CfEtt(DT^y^iB 
^J^^-r^m^ oT^^^^^i-S^^:, Xf*gB^J#-^: 238 (tMb^^gE^J : 
hVB22B p-z VL). gB^lJ#-^:258(th^t:^^gB^lJ:hVB22B g-e VLfc§V^f^ 
hVB22B e VL) , gB^J^-^: 291 (tHbWgB^J:hVB22B u2-wz4 VL)fc5V^«gE^J 

#-^:297(hHt:s^ga^j:hVB22B q-wz5 VL) izmm(DT^ymEm^^-r^mm 

m.^mmi^Rnmm^mmm^mi-^^i$iXh^^ 

(i)gB^j#^ : 229\cmm(DT^ymm^i^:^'r^mm-^^mm. Rmm^^ ■. 23 

(3) gB^m-^:262{CSE«(DT^y^iH^J^;ti-5m^pr^^^. ^t;?gB^J#^:25 

(4) iB^j#-^ : 289Km^(DT^ymm^]^^i-?>mm^^mi^. Rxfrn^m^^ 29 

(5) m^m^:295izmm(DT^7mnm^mi-:5mm^^mm. Rmm^^:29 
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[0034] ^Oi^/^^^OM^LTfi. m^m^:2. 254. 260. 287*^c{i293(tHb 
sc(Fv)2iB^J (hVB22B p-z sc(Fv)2. hVB22B g-e sc(Fv)2. hVB22B e sc(Fv)2. 
hVB22B u2-wz4*;/c:f*hVB22B q-wz5) {-fatt^DT^y^iE^J^^r-rS^fr^^^f § 

hVB22B p-z VH<D^SiE^J^ia^J#-^:228. hVB22B g-e VH(D:^^gB^J^iE 
^J#^:255. hVB22B e VH(D^S@a^J^iH^J#^: 261. hVB22B u2-wz4 VH<D 
mmmm^mn^^:288. hVB22B q-wz5 VH(D^aiB^J^iE^J#^:294, 
hVB22B p-z VL(DMmmm^m^m^-:237. hVB22B g-e VL*5j;U?hVB22B e VL 
(Dmmm^immm^:257. hVB22B u2-wz4 VLO:^»^J^ie^J§^.290, 
hVB22B q-wz5 VLO±g»^J^ia^J§-^. 296{cfE«i-5„ 
[0035] iB^J#^ : 229 (tMkM^SH^J : hVB22B p-z VH) . ia^J#^ : 256 (fcMt:«^SH 
^J:hVB22B g-e VH) . iE^J#-^:262(tMbm^iE^J:hVB22B e VH). gE^J#-^: 
289(tM[::MgE^J:hVB22B u2-wz4 VH)^fcfiiE^J#^:295(tMM^gE^J: 
hVB22B q-wz5 VH) ^c:fB^(DT5y^ME^j^C:^3V^T. 

31-35;5SCDR1. 
T5y^#-^: 50-66^5CDR2. 
T^y^#-^: 99-107;OScDR3. 

T^y^#^: 36-49;eiSFR2. 
T^y^S-S-:67-98;iSFR3. 
7'^y^#-^: 108-1 18;$SFR4^;l|g^^-|-^^ 

[0036] X. SH^JS^:238(tM[:^M^J:hVB22Bp-z VL). iB^.J#^:258(tH[^e^ 
iE^J:hVB22B g-e VL^fc«hVB22B e VL). gE^J#^:291 (tMbS^SE^J: 
hVB22B U2-WZ4 VL)*fc{*@E^J#-^:297(th<l:^^gE^J:hVB22B q-wz5 VL) iZ 

T5/^#^:24— 39;eiSCDRl. 
T^y^#-^:55-61;e»SCDR2. 
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T^y^#-^:94-102;?iSCDR3. 

T^ym^-^ : 40-54/5SFR2. 
T^y^#-§-:62-93;0SFR3. 
T^ymm-^ : 103- 1 1 2;aSFR4{e:^g ^ "T-So 
[0037] ^^gg hVB22B p-z VHiE^J{;i:|a(t^CDR*5 j;t;?FRiiE^J#-^^(D^ 

hVB22B p-z VH : FRl/ia?IJ#-^: 230 
hVB22B p-z VH : CDRl/ia^J#-^ ; 35 
hVB22B p-z VH:FR2//@E^IJ#-^:232 
hVB22B p-z VH:CDR2//ga^lJ#^:37 
hVB22B p-z VH:FR3/iB^J#-^: 234 
hVB22B p-z VH:CDR3//iE^J#-^:38 
hVB22B p-z VH:FR4/iH^JS-^:236 
[0038] ^mmiZ)3\,^X. hVB22B p-z VLmmz.i3l~f^CDR^^lfFRtm^m^t<DMJt^ 

hVB22B p-z VL:FRl/ia^J#-^:239 
hVB22B p-z VL:CDRl/'iE^J#-^:93 
hVB22B p-z VL:FR2/'iH^J#-^: 241 
hVB22B p-z VL : CDR2/ga^J#-^ : 94 
hVB22B p-z VL : FR3/iB^(J#-^ : 243 
hVB22B p-z VL : CDR3/gE^J#^ : 95 
hVB22B p-z VL : FR4/ia^J#-§- : 245 

;0039] ^mmiC^\.^X. hVB22B g-e vmmi^isn^cDR^xz^FRtnmm^t(DMit^ 

hVB22B g-e VH:FRl/'iH^J#-^:265 
hVB22B g-e VH:CDRl/'gE^J#-^:36 
hVB22B g-e VH:FR2/gE^J#-^:267 
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hVB22B g-e VH:CDR2/'iH^J#-i-: 37 
hVB22B g-e VH:FR3/gE^J#-^: 269 
hVB22B g-e VHrCDRS/IE^J^-^: 38 
hVB22B g-e VH : FR4/ge^J#-§- : 271 
[0040] :^^0J{C^oV^T. hVB22B ^e VLMmiC^i1r^CDRi3XUFRtm^m^t(DM}t^ 

hVB22B g-e VL:FRl/ie^J#-^: 272 
hVB22B g-e VL:CDRl/ia^J#^: 93 
hVB22B g-e VL:FR2/iE^J#-^: 274 
hVB22B g-e VL:CDR2/ifi^J#-^: 94 
hVB22B g-e VL : FRS/gE^JS-^ : 276 
hVB22B g-e VL:CDR3//iS^J#-^: 95 
hVB22B g-e VL:FR4/'IE^J#-^:278 
[0041] ^mmiZ^\.^X. hVB22B e VHmmz)3i1r^CDR^XljFRtmmm^t(DMltsn 

hVB22B e VHrFRl/iS^J^-^: 279 
hVB22B e VH:CDRl/^iE^J#-^:36 
hVB22B e VH:FR2/iE^J#-^: 281 
hVB22B e VH:CDR2/'iE^J#^:37 
hVB22B e VH:FR3/|E?im-^:283 
hVB22B e VH:CDR3/gE^J#-^:38 
hVB22B e VH:FR4XiE^J#^:285 
0042] *%§g{c:^3V^T. hVB22B e VLmm^iSn^CDR^XX^FRtmm^^t(DMmn 

hVB22B e VL:FRl/iE^J#-^: 272 
hVB22B e VL:CDRl/gE^J#-^: 93 
hVB22B e VL:FR2/gE^J#-^: 274 
hVB22B e VL:CDR2/iE^J#^: 94 
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hVB22B e VL:FR3/iE^J#^: 276 
hVB22B e VL:CDR3/iH^J#-^: 95 
hVB22B e VL : FR4/gE^J#-^ : 278 
[0043] ^^PJ tc*5V ^T. hVB22B u2-wz4 VHmmc^n^CDR^XX^FRtmmm^t(D 

hVB22B u2-wz4 VH : FRl/gE^(J#-^ : 298 
hVB22B u2-wz4 VH:CDRl/iE^J#-^: 36 
hVB22B u2-wz4 VH:FR2/iE^J#^:299 
hVB22B u2-wz4 VH : CDR2/ga^J#-^ : 37 
hVB22B u2-wz4 VH : FR3/iE^J#-^ : 300 
hVB22B u2-wz4 VH : CDR3/gB^J#-^ : 38 
hVB22B u2-wz4 VH : FR4/iH^J#-^ : 301 
[0044] ^B0^^^::f3V^T. hVB22B u2-wz4 VLmm-^if^CDR^XX^FRtMm^^t<D 

hVB22B u2-wz4 VL:FRl^iH^J#-^: 302 
hVB22B u2-wz4 VL:CDRl/gE^J#-^: 93 
hVB22B u2-wz4 VL : FR2/gH^(J#-^ : 303 
hVB22B u2-wz4 VL:CDR2/gE?(l#-^: 94 
hVB22B u2-wz4 VL : FR3/gE^J#-^ : 304 
hVB22B u2-wz4 VL:CDR3/gE^J#^: 95 
hVB22B u2-wz4 VL:FR4/gE^J#-^: 305 
[0045] (C*5V NT. hVB22B q-wz5 VHgB^JtC*5{t-5CDR*5j:t;?FRi:gB^J#^^(7) 

hVB22B q-wz5 VH:FRly/gE^J#-^: 298 
hVB22B q-wz5 VH:CDRl/gE^J#^:36 
hVB22B q-wz5 VH:FR2/gE^J#:^:299 
hVB22B q-wz5 VH : CDR2/gE^J#^ : 37 
hVB22B q-wz5 VH : FR3/iE^J#-^ : 306 
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hVB22B q-wz5 VH : CDRS/IE^J^:-^ : 38 
hVB22B q-wz5 VH:FR4/iB^!j#-^: 301 
[0046] ^mm^^l^^X. hVB22B q-wz5 VLiE^J(c*^{t'5CDR:feJ;U?FR<iriB^J#^^(D^ 

hVB22B q-wz5 VL:FRl/ia^J#-^:302 
hVB22B q-wz5 VL:CDRl//iE^J#^: 93 
hVB22B q-wz5 VL:FR2/ia^J#-^:307 
hVB22B q-wz5 VL : CDR2/ie^J#^ : 94 
hVB22B q-wz5 VL:FR3/ia^J#-^:308 
hVB22B q-wz5 VL:CDR3/iB^!j#-^:95 
hVB22B q-wz5 VL:FR4/iE^J#:^:305 
[0047] /^jb\ hVB22B p-z gH^J. hVB22B g-e lE^J. hVB22B e lE^J. hVB22B u2-wz4 iB 
*D^it/hVB22B q-wz5gB^J(Cjb^{tSCDR*5j;U?FR(Z)^J^;:^, SlSfC^LfCo 

[0048] ^^<>x^^mic^\.^x. ^<Di^<D0^v^^^umi^(Dmmn. ^y.r<D(i)^(5)<D 
^^TnMcmm<DT-ymmm^^hf£^. fru 2. 3. ^^m-r^mm^mmm^^'r 

(1) SS^IJ#^:230. 232. 234. 236(hVB22B p-z:H^FRl. 2. 3. 4) 

(2) gH^J#-^:265. 267. 269. 271(hVB22B g-e:H^FRl. 2. 3. 4) 

(3) ia^J#-^:279. 281. 283. 285(hVB22B erH^FRl. 2. 3. 4) 

(4) ga^J#-^:298. 299. 300. 301(hVB22B u2-wz4:H^FRl. 2. 3. 4) 

(5) iS^J#^:298. 299. 306. 301(hVB22B q-wz5:H^FRl. 2. 3. 4) 

i^To(l)-^(4)ov^m/{>^^cIS«(^)T^y^iE^J;a.^>/^§, fri. 2. 3. 4^m^^m 

(1) ga^J#-^:239. 241. 243. 245(hVB22B p-z:L^FRl. 2. 3. 4) 

(2) gE^JS-^:272. 274. 276. 278(hVB22B g-e*fcfihVB22B erL^FRl. 2. 3. 4 
) 

(3) gB^J#-^:302. 303. 304. 305(hVB22B u2-wz4:L^FRl. 2. 3. 4) 

(4) ga^J#-^:302. 307. 308. 305(hVB22B q-wz5:L^FRl. 2. 3. 4) 
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ia^J##:36. 37. 38(hVB22B p-z. hVB22B g-e . hVB22B e. hVB22B u2-wz4* 
fc{^hVB22B q-wz5:H^CDRl, 2. 3) 

mmm^:93. 94. 95(hVB22B p-z hVB22B g-e . hVB22B e. hVB22B u2-wz4* 
/cfihVB22B q-wz5:L^CDRK 2. 3) 

[0049] ^^i^m<Dt^^\.i^mmi^.&.r<D(i)--i5)<Di.^-rtiMc^^ 

(1) iE^J#^:230, 232. 234. 236fCfE«c(^T^y^iB^J;6^^;^^§. FRl. 2. 3. 4^ 
^-r^mm^mmm. *=^J;i;?iB^J#-^:239. 241. 243. 245(CfS«(OT-y^gB 
m^^f£^. FRU 2. 3. 4^^i-5M"er^tg^ 

(2) gE^m^:265. 267. 269. 271izmm<DT-ymnm^^hfj:^. FRl. 2. 3. 4^ 
Wi-^M^r^^^. :feJ:U^iH^JS^:272. 274. 276. 278{zmm<DT^ymm 
m^^h^j:^. FRl. 2. 3. 4^#i-J5^^pr^^^^ 

(3) iE^J#-^:279. 281. 283. 285izmm<DT^ymmU^hfj:^^ FRl. 2. 3. 4^ 
^-rsm^pT^^^, :fcJ;t/iE^J#-^:272. 274. 276. 278f^fE«OT^yM 

^j/?)^e>;:?a. FRl. 2. 3. ^^^-r^^mm^^mi^ 

(4) @E^J#^:298. 299. 300. 301{C|E«OT-y^iH^J;e.^e,/^<5. FRl. 2. 3. 4^ 

#i-5«^pr^^^, *.^j;i^gB^j#^:302. 303. 304. 305izmm<DT-ymm 
m^hts:^. FRl. 2. 3. 4.^mi-:^^m-^Mmm 

(5) iE^J#-^:298. 299. 306. 30Ucmm(DT-ymmm^^h^j:^. FRl. 2. 3. 4^ 
^-rSM^pT^^^. *5J:OT^J#^:302. 307. 308. 305tC|E«or$y^iE 

FRl. 2. 3. A^^-r^mm^mmm. xit 
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[0050] ^^^t7ti^^wmm±hh^i^iz^ifm}^mmr\.x^^^fc^^ mm i ^fj: 

b-rVN5Mpl^^(fS-^;6^^T^t5o thMpl<7)#^. ^Kil^^J*gE^J#^:123(C4o 
[0051] ^^Mmmx.Mpl(c|§^i-^^^fi^3.t»h^::/<Df^^/^^tff4>^-a't^fc>{t5^ 

[0052] tc:Jo(t§^^(D$f ^LV >S#0-oi:LT. t hMpli:i^yl.Mpl(DM;^{C^b 

^in vivoX(D^^^^ -^^^^m^^^X^MX^^^tTi^h. $¥miz^mxh^t^K.h 

[0053] ^h.h<Dmm^. t^^U?i^y^i^^>51.o»,t, (Mx.f^. ■^^P^fj:tl (DMpHZM 

[0054] ^hiZ^mm(Dmmzii^ TPOT=f^::^hf^i^ (MpnzMi-^T=f^^hmm 

EC50=100nMiiiT. ^*L<fiEC50=30nMii^T. $b{^^*L<(*EC50=10nMJ^TT^ 

[0055] T=f^^h^tt<Dfflij^;^^fe«. ^mmzy^^a)^mz.x^m:Lt^^-^mxm. m 

thMpKPalaciosb. CeU 1985;41:727-734. GenBank#NM_005373). 
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(GenBank#NM_010823)COiB^J«^{C<2^^-e^<5„ 
[0056] *^5g(C*.>V^T.wr^^mmx.Mpl-<Z>M^^i4;5.KD=10-Mi^^T^^^T^fe5 

M^fe;5^bHJ^;3gS^^^LT^W-r^^i:,.^.^;5^ChipJ:tc@^i-5^:...^« 
tC::ioV >Tf^ ^(7)V ^-ftbOffi-Ctj J;v \ 
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[0059] (I) 

t-)o 

(1) iB^J#^:3. 4. 5(VA7:H^CDRK 2. 3) 

(2) iE^J#-^:6, 7, 8(VA130*fc{iVB17B:H^CDRl, 2. 3) 

(3) iB^J##:9, 10. 11(VA259:H^CDR1. 2. 3) 

(4) @H^J#^:15. 16. 17(VB12B:H^CDR1.2. 3) 

(5) gB^J#-^:18. 19. 2O(VB140:H^CDRl. 2. 3) 

(6) ia^J#-^:21. 22. 23(VB33:H^CDR1. 2. 3) 

(7) @H^J#-^:24. 25. 26 (VB45B:H^CDR1. 2. 3) 

(8) ga?IJ#-^:27. 28. 29(VB8B:H^CDR1. 2. 3) 

(9) @a^J#-^:30. 31. 32(VB115:H^CDR1. 2. 3) 

(10) iS^J#^:33. 34. 35 (VB14B:H^CDR1. 2. 3) 

(11) gS^J#-^:36. 37. 38(VB22B. VB4B. hVB22B p-z. hVB22B g-e. hVB22B e. 
hVB22B u2-wz4*^c{ihVB22B q-wz5 : H^CDRl . 2. 3) 

(12) gB^(J#-^:39. 40. 41 (VB16:H^CDR1. 2. 3) 

(13) gE^J#-^:42. 43. 44(VB157:H^CDR1. 2. 3) 

(14) ga^J#-^:48. 49. 50(VB51 :H^CDR1. 2. 3) 

(15) SH^J#-^:51. 52. 53(AB317:H0CDR1. 2. 3) 

(16) gB^J#-^:54. 55. 56 (AB324:H^CDR1. 2. 3) 

(17) gB^m-^:57. 58. 59 (TA136:H^CDR1. 2. 3) 
[0060] (II) 

i-)o 

(1) gE^J#-^:60. 61. 62(VA7:L^CDR1. 2. 3) 

(2) gB^J#-^:63. 64. 65(VA130. VA259. VB17B. VB12B. VB140. VB45B. 
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VB115. VB14B^fc«VB51:L^CDRU 2. 3) 

(3) iS^J#-^:78. 79. 80(VB33*/c«VB157:L^CDRK 2. 3) 

(4) @H^J#-^:84. 85. 86(VB8B:L^CDR1. 2. 3) 

(5) ME^J#^:93. 94. 95(VB22B. hVB22B p-z. hVB22B g-e. hVB22B e. hVB22B 
u2-wz4*/ctthVB22B q-wz5:L^CDRl. 2. 3) 

(6) gB^M-^:96. 97. 98 (VB16:L^CDR1. 2. 3) 

(7) gH^J#-^:102. 103. 104(VB4B:L^CDR1. 2. 3) 

(8) gB^J#^:108. 109. 110(AB317:L^CDR1. 2. 3) 

(9) gE^J#-^:lll. 112. 113(AB324:L^CDR1.2. 3) 

(10) ia^J#-^:114. 115. 116(TA136:L^CDR1. 2. 3) 
[0061] (III) 

(1) SB^J#^ : 1 24 (VA7 : VH) 

(2) iH^J#-i- : 1 26 (VA130 : VH) 

(3) iE^J#-^ : 1 28 (VA259 : VH) 

(4) gE^J#-^ : 1 30 (VB 1 7B : VH) 

(5) iE^J#-^: 132(VB12B:VH) 

(6) ia^J#^: 134(VB140:VH) 

(7) gE^J#-^ : 1 36 (VB33 : VH) 

(8) iS^J#-^ : 1 38 (VB45B : VH) 

(9) ga^J#-^: 140 (VB8B : VH) 

(10) gE^J#-^: 142(VB115:VH) 
(1 l)gB^(J#-^ : 1 44 (VB 14B : VH) 

(12) iH^J#:^ : 1 1 8 (VB22B : VH) 

(1 3) iE^J#-^ : 146 (VB 1 6 : VH) 

(14) iH^J#-^: 148(VB157:VH) 

(15) gH^J#-^ : 1 50 (VB4B : VH) 
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(16) iE^JS-^ : 1 52 (VB5 1 : VH) 

(1 7) gE^J#-^ : 1 5 5 ( AB3 1 7 : VH) 
a8)ga^J#-i- : 1 59 (AB324 : VH) 

(19) gH^J#-^: 162(TA136:VH) 

(20) ia^J#-§-:229(hVB22B p-z:VH) 

(21) ia^J#-^:256(hVB22B g-e:VH) 

(22) gB^J#-^:262(hVB22B e:VH) 

(23) iE^J#-^ : 289 (hVB22B u2-wz4 : VH) 

(24) iE^J#-^: 295 (hVB22B q-wz5 : VH) 
[0062] (IV) 

i^^T(Z)(l)-^(18)(DV^-m^^(7)iB^J#-^^;IfS«(DT^y^gE^J^.t,/^§VL^-^^f^ 

(1) SE^J#-^ : 1 25 (VA7 : VL) 

(2) iE^J#-^:127(VA130. VB17B. VB12B. VB115*fc«VB14B:VL) 

(3) iE^J#^ : 1 29 (VA259 : VL) 

(4) gE^J#-^ : 1 35 (VB140^ fcfiVB45B : VL) 

(5) gE^J#-i- : 1 37 (VB33 : VL) 

(6) gE^J#^: 141 (VB8B: VL) 

(7) gE^J#-^ : 1 20 (VB22B : VL) 

(8) iE^J#:^ : 147 (VB16 : VL) 

(9) gE^J#-^: 149(VB157:VL) 

(10) gE^J#-^ : 1 5 1 (VB4B : VL) 
(1 l)gE^J#-^ : 1 53 (VB5 1 : VL) 

(12) iE^JS-^:157(AB317:VL) 

(13) @E^J#-^: 161 (AB324:VL) 

(14) gE^J#-^: 163 (TA136:VL) 

(15) iE^J#-i-:238(hVB22B p-z:VL) 

(16) gE^J#-^:258 (hVB22B g-e: VL*fc{*hVB22B e:VL) 
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(17) iB^J#-^:291(hVB22B u2-wz4:VL) 

(18) iH^J#-^:297(hVB22B q-wz5:VL) 
[0063] (V) 

(1) iS^J#-^:3. 4. 5(VA7:H^CDR1. 2. 3). gB^JS-i-:60. 61. 62(VA7:L^ 
CDRl, 2, 3) 

(2) iE»-^:6. 7. 8(VA130*fc{^VB17B:H^CDRK 2, 3), lE^-^reS. 64. 6 
5(VA130*/cfiVB17B:L^CDRK 2. 3) 

(3) iH^J#-^:9. 10. 11(VA259:H^CDR1. 2. 3) . iB^J#^:66. 67. 68(VA259: 
L^CDRl. 2. 3) 

(4) ia^J#-^:15. 16. 17(VB12B:H^CDR1. 2. 3) . iB^J#^: 72. 73. 74( 
VB12B:L^CDR1. 2. 3) 

(5) iB^J#^:18. 19. 2O(VB140:H^CDRl. 2. 3) . iH^J#^: 75. 76. 77( 
VB140:L^CDR1.2. 3) 

(6) Sa^J#-^:21. 22. 23(VB33:H^CDR1. 2. 3) . iB^IJ#-^: 78. 79. 80(VB33: 
L^CDRl. 2. 3) 

(7) @B^JS-^:24. 25. 26(VB45B:H^CDR1. 2. 3) . iB?(J#^:81. 82. 83( 
VB45B:L^CDR1. 2. 3) 

(8) iB^J#-i-:27. 28. 29(VB8B:H«DR1. 2. 3). iB^J#-^:84. 85. 86(VB8B: 
L^CDRl. 2. 3) 

(9) SB^J#-^:30. 31. 32(VB115:H^CDR1. 2. 3) . ia^J#^:87. 88. 89 ( 
VB115:L^CDR1. 2. 3) 

(10) iE>?(J#-^:33. 34. 35(VB14B:H^CDR1. 2. 3) . |B^J#-^: 90. 91. 92( 
VB14B:LMCDR1.2. 3) 

(11) ga^J#-^:36. 37. 38CVB22B. hVB22B p-z. hVB22B g-e. hVB22B e. 
hVB22B u2-wz4^fc{ihVB22B q-wz5:H^CDRl. 2. 3) . iB^J#-^: 93. 94. 95 ( 
VB22B. hVB22B p-z. hVB22B g-e. hVB22B e. hVB22B u2-wz4^fcf*hVB22B 
q-wz5:L^^CDRl. 2. 3) 
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(12) iE^J#-^:39. 40. 41 (VB16:H^CDRK 2. 3). iH^J#-^:96. 97. 98(VB16 
rL^CDRl. 2. 3) 

(13) gH^J#-^:42. 43. 44(VB157:H^CDR1. 2. 3) . IB^J#-^: 99. 100. 101 ( 
VB157:L^CDR1. 2. 3) 

(14) iE^J#-^:45. 46. 47(VB4B:H^CDR1. 2. 3). iH^J#-^:102. 103. 104( 
VB4B:L^CDR1. 2. 3) 

(15) gH^J#-i-:48. 49. 50(VB51 :H^CDR1. 2. 3) . |S^J#-^: 105. 106. 107( 
VB51:L^CDR1.2. 3) 

(16) iB^J##:51. 52. 53(AB317:H^CDR1. 2. 3) . gB^J#-^: 108. 109. 110( 
AB317:L^^CDR1. 2. 3) 

(17) ia»-^:54. 55. 56(AB324:H^CDR1. 2. 3) . iB^J#-^: 111, 112. 113( 
AB324:L^CDR1. 2. 3) 

(18) iB^J#^:57. 58. 59(TA136:H^CDR1. 2. 3) . fB^J#^: 1 14. 115. 116( 
TA136:L^CDR1. 2. 3) 

[0064] (VI) 

(1) gE^J#-^ : 1 24 ( VA7 : VH) . gB^J#-^ : 1 25 (VA7 : VL) 

(2) iB»-^ : 1 26 (VAl 30 : VH) . @B^J#^ : 1 27 (VAl 30 : VL) 

(3) iB^J#-^ : 1 28 (VA259 : VH) . iB^J#^ : 129 (VA259 : VL) 

(4) iB?lJ#-^: 130(VB17B:VH). iB^J#-^: 127(VB17B:VL) 

(5) @B^J#-^ : 1 32 (VB12B : VH) . gB^J#^ : 1 27 (VB12B : VL) 

(6) iB^J#-^: 134(VB140:VH). gB^J#^: 135(VB140:VL) 

(7) iB^J#-^ : 1 36 (VB33 : VH) . gB^J#^ : 1 37 (VB33 : VL) 

(8) gB^JS-^ : 1 38 (VB45B : VH) . iB^J#-^ : 1 35 (VB45B : VL) 

(9) iB^J#-^: 140(VB8B: VH) . iB^J#^: 141 (VB8B:VL) 

(10) gB^J#-^ : 142 (VBl 15 : VH) . ga^J#-^ : 127 (VBl 15 : VL) 
(1 l)gB^J#-^ : 144 (VB14B : VH) . gB^m-^ : 127 (VB14B : VL) 
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(1 2) iH^J#-^ : 1 1 8 ( VB22B : VH) , m^m^ : 1 20 (VB22B : VL) 

(13) iB^J#-^ : 146 (VB16 : VH) , gE^J#-^ : 147 (VB16 : VL) 

(14) iE^J#-^:148(VB157:VH), iEM#-^: 149 (VB157: VL) 

(15) iE^J#-^ : 1 50 (VB4B : VH) . ia^J#-^ : 1 5 1 (VB4B : VL) 

(16) iE^J#-^: 152 (VB51 : VH) . mmm^^: 153 (VB51 : VL) 

(1 7) iB^J#-^ : 155 (AB31 7 : VH) . gH^J#^ : 1 57 (AB31 7 : VL) 

(18) ge^J#-^: 159(AB324: VH) . gH^J#-^: 161 (AB324: VL) 

(19) ia»-^: 162(TA136:VH) . iE^J#-^: 163 (TA136:VL) 

(20) SE^J#-^:229(hVB22B p-z:VH). iE^J#-^:238(hVB22B p-z:VL) 

(21) iE^J#-^:256(hVB22B g-e:VH). gE^J#-^:258(hVB22B g-e:VL) 

(22) gE^J#-^:262(hVB22B e: VH) . gE^J#-^: 258 (hVB22B e:VL) 

(23) gE^J#^:289(hVB22B u2-wz4:VH). gE^lJ#-^: 291 (hVB22B u2-wz4:VL) 

(24) gE^J#-^:295(hVB22B q-wz5: VH) . @E^»J#-^: 297(hVB22B q-wz5:VL) 
[0065] (VII) 

iE^J#-^ : 1 22 i^mm(DT^ymmm^-h^j:^m,i^ (VB22B : scFv) o 
[0066] (VIII) 

iE^J#-^:2(hVB22B p-z:sc(Fv)2) . gE^J#^:254(hVB22B g-e : sc(Fv)2) . gE^J 
#-^:260(hVB22B e:sc(Fv)2) . gE^J#^: 287(hVB22B u2-wz4:sc(Fv)2) . ^fcf^ 
gE^J#-^ : 293 (hVB22B q-wz5 : sc(Fv)2) (DV -•rtv:f)-izmm(DT^ymmm-ibfj:^ 

[0067] (IX) 

W-rSVH^-^t?^^:, 

(1) iE^J#-^:230. 232. 234, 236(hVB22B p-z:H^FRl, 2. 3, 4) 

(2) gB^J#-^:265. 267. 269. 271(hVB22B g-e:H^FRl. 2. 3. 4) 

(3) gE^J#-^:279. 281. 283. 285(hVB22B erH^FRl. 2. 3. 4) 

(4) gE^J#:-^:298. 299. 300. 301(hVB22B u2-wz4:H^FRl. 2. 3. 4) 

(5) gEm-^:298. 299. 306. 301(hVB22B q-wz5:H^FRl. 2. 3. 4) 
(X) 
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[0068] i^^TC0(l)^(4)OVNm;i.{c:fE«cDT-y^iH^J;6^P,/^S. FRl. 2. 3. 4^#t-6VL 

a)ga^J#-^:239. 241. 243. 245(hVB22B p-z:L^FRl. 2. 3. 4) 

(2) iB^J#-^:272. 274. 276. 278(hVB22B g-e*fc«hVB22B erL^FRl. 2. 3 4 
) 

(3) IE^J#-^:302. 303. 304. 305(hVB22B u2-wz4:L^FRl. 2. 3. 4) 

(4) ie^J#-^:302. 307. 308. 305(hVB22B q-wz5:L^FRl. 2. 3. 4) 
(XI) 

[0069] ^rm)-(5)<D\ ^m;0^tc:fB«(DVH*5j; WL^tf 

(1) SB^J#^:230. 232. 234. 236lcmm<DT^ymmm^ib^j:^. FRl. 2. 3. 4^ 
^t-^VH. iSXmmm^:239. 241. 243. 245{CSSa<DT^7^gB^J;6^e,^^§. 
FRl. 2. 3. 4^#i-§VL 

(2) iE?lJ#-t:265. 267. 269. 27U3:fS^OT^y^iE^J;{».^,;:e;5^ FRl. 2. 3. 4^ 

^-rSVH. *5J:t/ga^JS-^:272. 274. 276. 278izmm(DT^ymmm^hti:^. 

FRl. 2. 3. 4^^-rSVL 

(3) iH^J#-^:279. 281. 283. 285(C|E«(DT^y^gH^J^.^/^5^ PRl. 2. 3. 4^ 
^-rSVH. *5j;U?ie^J#-^:272. 274. 276. 278izmm(DT^ymME,m^hfj:^. 
FRl. 2. 3. 4^^-r§VL 

(4) ia^J#^:298. 299. 300. 30Hzmm<DT^ymmm-(bf£^. FRl. 2. 3. 4^ 
^«VH. *D^J;U?ia^J##:302. 303. 304. 305i:imm(DT^/mmm7!)^hf£^. 
FRl. 2. 3. 4^^-t-5VL 

(5) iH^J#^:298. 299. 306. 30U-fEtt(DT^y^gB^J;6^e;fe5. FRl. 2. 3. 4^ 
^i-5VH. *.^J:t;?iE^J#^:302. 307. 308. 305{^fE«cDT^y^@a^J;5^e>/^5. 
FRl. 2. 3. 4^;r-r^VL 

[0070] (XII) 

gE^J## : 264tCf5«OT5y«^J;0 (VB22B : sc(Fv)2) „ 

[0071] ±fe(i)>-(xii)©v ^-rttd^(cfB«oT-y^ia^j{c*5v ^xiKimm<DT^ym7!,m 

#;tJn*5j;U?/*ytJ^Jf A^ix. ;5^o(I)-^(XII)(DV^-rtL^.{cfE«(D^#:t 
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•^•^ PCT/JP2004/018506 

'^m^Xhfx.\t. ^<^^M6^^mM^fe(Hashimoto-Gotoh. T. et al. (1995) Gene 
152, 271-275. Zoller. MJ. and Smith, M.(1983) Methods Enzymol. 100. 468-500. 
Kramer. W. et al. (1984) Nucleic Acids Res. 12. 9441-9456. Kramer W, and Fritz 
HJ(1987) Methods. EnzymoL 154, 350-367. Kunkel.TA(1985) Proc Natl Acad Sci 
USA. 82. 488-492. Kunkel (1988) Methods Enzymol. 85. 2763-2766) /^^^:^ffiV^T 

m^m^mT-ymmmi^hm^t^m^j:TKymm&xh^i,K ^^^mT-ymmm 
j^f*. ±<i^^^^mmz^.m£T-ymmmxh^^ r^ymn. 0*l<{^. r^y 
mmm<DmM<Du^^^mici-mfj:^TKymim^^ti^^ x^x. «tci.v^ 
xyi^^^T^ymmmiti^. rmcD^^u^ym^izm-r^T^ymmm^. 

:t*i-So ^\:''^mz.nmi.T^ym.mm:^-r^T-ymnm(D^;v---:r\-i,^ y^^^ 
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34 PCT/JP2004/018S06 

Q. G. H. K. s. T) . mmmmm^mi-?>T^ym (g. a. v. l. u p) . Tkmm-^^m 
[0074] ^^r-ymmmizMT^iximmm<DT^ymmm<D^^.miiRxfyxitm 

^W^^4^«i^^-r5-^«i-e^C^^,^TV^S(Mark. D. F. et al.. Proc. Natl. 
Acad. Sci. USA (1984) 81. 5662-5666 . Zoller. M. J. & Smith, M. Nucleic Acids 
Research (1982) 10. 6487-6500 . Wang, A. et al.. Science 224, 1431-1433 . 
Dalbadie-McFarland. G. et al.. Proc. Natl. Acad. Sci. USA (1982) 79. 6409-6413 ) 

o 

[0075] ^^m<Dm.i^<DT-ymmmzmmm(DT-ymmm7imm^tifc^mM.:zfi 

f^. FLAG(Hopp. T. p. et al.. BioTechnology (1988) 6, 1204-1210 ). 6^(^His (t;=^ 
^i^>')a«^^e>/^56XHis. 10 X His. 4>^jU^>1fmmm (HA). llhc-u^ycCDm 
VSV-CPa)m}f. plSHWcDWr)^^ T7-tag. HSV-tag. E-tag. SV40mm<Dm}f 
. Ick tag, a-tuhulm(Dm)f. B-tag, Protein C (^^>lt#0^^<D-<^^K^'|^ffi-t- 
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[0076] ;^^Mcom{i. '^^^f^^ti^^m^'r^mm^^^^^.^imm^mi-^^. 

[0077] _bf2(i)^(xii)(7)v ^-rn;0^cD^^^sMf^i-§3.t>^:/^^l^^5^^f^^ 

[0078] ^^P^{C*.V^T«. SH^J#^:2{e:fE«<^T-y^iE^J^^t- 5^#:^^mf^i-5:n 

mm-i. thMpl026# g CDGlu;?,^P,274# @ (DLeu^X<Dmm. ^*L<fil89# g 
cOAla;6^t,245# g cOGlyO^^. $b(C^*L<mi3# @ cDGln;6^e,231# g OAla^ 
-COtg^SrBfiLTV tJgoT. t:hMpl026# @ ^274# g . fe^V ^ 

189# g ^245# g . fc^V ^fS213# @ ^231# g t^^^^^i^-rs^^;^^0j 

[0079] HhMpia^T-ymmm m^m^-. 123) C026# g -^274# g . fe^v ^fSl89# g ^ 
245#g. fe§V^«213#g^231#gc7)^^^^|^-rS^^{i. ^^^(C^i^^nO^ 

mizxm^^t^^^mxh^. m^it. ^hMpKDT^ymnmmmm^: 123)0^26 

# g -274# g . feSV ^fil89# g ^245# g . fe§V ^f^213# g ^231# g <D^^^ 
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[0080] -tmi)-(mizmm<D^i^:^mm'r^. ^^mm^D^^Li. mmcD-^ 

mm (DNA) ^fcwjyi^mm (rna) ^^^s*^c«^^^;a^^,/^§M-a'^-efe;5^ 3^ 

^r^Kl^^^n^. -^^^^'I^^^if-^^H^-S^CSambrookJ et al.. Molecular Cloning 
2nd ed.. 9.47-9.58, Cold Spring Harbor Lab. press. 1989) (*^^#{;:j;<^^,tL^c 
SrxT'fe^. .^^yy^^-^^^.:/3^^^^^^^..^J^^ ^^^^^^ 

V^T. m^mzV. O.IXSSC. 0.1o/oSDSO^f4=T'fe9, ^*L<ft50t:. O.IXSSC 
0.1o/oSDSO^f4:T'fe^. J^^^^LV v.^:.'yy^-^.^,^3^^^^^^^^^^^ ^^^^ 

>'v>^:/h/^^#^.^(f ^ti^So i^;^hy^i;'^>^h/^^#i,fi^ M^msx:. sxssc 
^*-r54<y^^i.:^^K^^^^^6^(^#^^^^^^,^^-e^^^ ^^^^ .^^:/'y^^if 
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[0082] 



±(Dm-i±^m'ro ^y-^^^KcO+i^tt^^^t-S^C}^. ^i^CWUbur. W. J. and 
Lipman, D. J. Proc. Natl. Acad. Sci. USA (1983) 80. 726-730) {CfEi^(DT/P=fyXi. 

[0083] ^mM<D^^^^t\.xn. m^it. ^mm^m^t'T^m'^iM. 

mmm^\t. JM109, OHSa. HBIOI. XLlBlue) 

^^^-(Dmt\.X\t.. M13^-<^^~, pUC^-<^^^. PBR322. pBluescript 
fz-m^. ±M-<-'!7^—(Om^. mx.lt. pGEM-T, pDIRECT, pT7/^^^/5S^ff P^tL-So 

^^£±mW^^^-Dm^Z^ ^^SrJMlOg. DH5a . HBlOl, XLl-Bluefj:t'(D±mm 

lacZ:/n^— ^-(Wardb. Nature (1989) 341, 544-546 ; FASEB J. (1992) 6, 
2422-2427), araB:/n^^^^(Betterb, Science (1988) 240. 1041-1043 ), ^/c« 

fa-<^^-(Z)f|fe{CpGEX-5X-l(:7T/Wv'TttM). TQiAexpress systemj (^T^'>- 
M). pEGFP. ^fci^pET(^(Dm^. ^^«T7 RNAxKyp<^— ^':^^^L-CV ^5 



[0084] 
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pelBiy^'i-/]^mmiLei, S. P. et al J. Bacteriol. (1987) 169, 4379) ^-f^^-TtLf^ 

[0086] ±mm^y.mch. mK.it. ^^m(D^^^-~t\^xit. mmm^^(D^m-<^^ 

-mx.\t. PCDNA3 (^^-t^>nyV%tM)^. pEGF-BOS (Nucleic Acids. Res.1990, 
18(17).p5322). pEF . pCDMB) , M^L^I^Sj^O^j^^^^^ (^j^^j^p 
Bac-to-BAC baculovairus expression systemj (=¥y=iBRU±M) . pBacPAKS) , ^#1 

ff. pHSV. pMV. pAdexLcw). Ixhn:>^/^;^S5|5(^^^^^^_(^j^j^^ pZIPneo) 
. mm^M(Dmm.-<^^- mK.it. rpicWa Expression KitJ (4>\fh^^'>^) . 
PNVIU SP-Q01).^mm^^(Dmm.^^^- mK.it. pPLGOS. pKTH50);OS^ff 

[0087] CHOlffl^. COS^^. NIH3T3«^(D»ji^^Jja-C'(D^^^ @ 6^^LfcJ^-a't;i{^ 

Mulligan^. Nature (1979) 277, 108) , MMTV-LTR:/n^-:?~^ EFl a 

— (Mizushima^j, Nucleic Acids Res. (1990) 18, 5322) . CMV^ti^—^^/j:}f^^ 

^^^'^^ti)^^^xxm.msk-~^<Dmmm^^mm-r^tci^(Dmu^(mK.it. 
mm (:¥:t-^^iyi^. G4i8/^i^) i^Mmmx^^x^^mmmi^mB^) ^^-rtut 

^^{C^^LV^ ^<DXo^mi±^^ir:s>-^^^-tVXit. mx.it. pMAM. pDR2. 
pBK-RSV, pBK-CMV. pOPRSV, pOP13/^i^;^S^(f ^tl-So 

g mm^fi^mm^xmi.rccHommic^fv^^m'r^DHFRm: 
mm^^^^mmfhti. ^tc. m^iF(D-^^(D^u^^^fr^^^i^it. 

SV40 Tm^^^-t-Site^^^^fe^±{^i^oCOS|0^^ffi V ^TSV40(7):^M^ 
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"7-^ (Ecogpt) m^^^ 'y^^^mmmymm (dhfr) m.^'^m^^t^^t^i^x^^, 
[0089] ^jjm\z.^\ ^T^*^v ^T^ ^-<^^-^m^mmmx-r^. ^^^-tmx^ 

xuin yivo(Dm^^^^^h^, in vitro<Dm^mtL-xi~i. Mmms^^^.m-T^m^^ 

[0090] Mmmm^^mir:5m^. mK.it. mii^mm. mwmm. mmmm^m^izm^- 
^^t^^xt^. m^mmtvxit. nt?Lmm. mK.\t. choo. exp. Med. (1995) 

108, 945) , cos, 3T3. BHK (baby hamster kidney) . HeLa. Vero. m± 

mmm. mK.\-£T:7V:fy^y^:;if:j^;u^fi^mS^(.Valle. et al., Nature (1981) 291. 
358-340). h^l^^t^^mm. mK.it. S^. Sm. Tn5;65^bttTV^5<, ^^^^^ 
\^^Xn. CHO-DG44. CHO-DXBll, COS7|fflJi&, BHKmm^Wmimv^hiv^. Wi 

mm^(D'-<^'^-(DmMt. mK.\t. 'r^m:^jv-^^M.m. DEAEf^:>^vj:ym. ti 

[0091] m.mmi^}l\^X\t. mmt. ^=^^T■:^.^/<C;^A(Nicotiana tabacum) 

\t. m^. mKJit. i^5/;«;n^-fe->?>(Saccharomyces)M. mK.\t. ^y^xi^-^:^'^v\f 
^/^(Saccharomyces cerevisiae) . f-iy;?;n5-fe;^.^^/^(Saccharoinyces pombe)^ 
^M. mK.\t. T;^-</W^/P;:=^ (Aspergillus) mK.\t. Ty^^;V^;Vy^'=:.^—{ 
Aspergillus nigev)^^^hf\X\^^^ 
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[0092] wMmm^^m-r^^m^. mmmm^m^.^:tm±^f^^h^^ mmmmtuxi^^ ± 
mm (E. coii) . mx.it. jmio9. dhs a . HBioimmifhti. ^Mm^^^^ 

[0093] ;*:^fe^c:*.V^T«^V^T'±fE#^m^i§#-r^„ i 6^t-r5^y^^l.:^^KtC 
DMEM. MEM. RPMI1640. IMDM^mmir^^^t^^X^^^ ^CDm. FBS. ^^j^jfii 

m (PCS) ^<Diin.mmm^mm-r^^thx^;^u Mikmi^mi^x^^,^^ mmm<D 
pHit. ^6^8T^$,^cD;aw*Lv^ ^mit. mm. mo^4ox:xmi5-^2oommn 

[0094] in vivoT'^y^:/9^K^a^^^^^^L,T(*. m^it. K^^^ffif-S^^ 

[0095] mm^^mt^m^. m^mmm. w.A^m^.^:^m^M^^^^ mmm^ti^x 

it. k^y^;^^ -^r^^^ •>^>^ffiV^5-^;i.T^^§(Vicki Glaser. SPECTRUM 

Biotechnology Applications, 1993)„ *fc. m\mmm^m\-^m^. 

V>(Ebert. K.M. et al., Bio/Technology (1994) 12, 699-702)o 

*:^c. am^LTfi. mK.iti,^^^my..:^Z.hmx^:^^ :^^-^^v^§^^. @6tJ 
<^^^^=.^K«^y^^^;^-^KSrifALfc.<^^.n^^.^x^;^^3fc^^^^^ 
^<^;^^-'^#:?S^^e>96^(^^^^#S;^^;jST^^S(Susumu, M. et al.. 



[0096] 
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Nature (1985) 315, 592-594) „ 

[0097] ^i^ic. m^^ffi-rs^, mx.it^^<=^^m^^:5^t7i^x^^^^ ^^<=^^mi.^m 

pMON 530{cjf AU ^^^^i^^i?'— ^Ti^ny^i^7^i;r^A-:y^:77'v'ai>'^( 

Agrobacterium tumefaciens) (DX^fj:^<^y-])TizmA'r^. ^<Dy^^J-^JT^^^^=i^ 
mx.\t. ^=^T-:h-iS^y^^;^;A(Nicotiana tabacum) *^^<='<7)^J;^)Bff 
McD^^?r#5:i^^S-e$§ (Julian K.-C. Ma et al., Eur. J. Immunol. (1994) 24, 
131-138)„ 

[0098] ^fi\z.x.mhfitzMmt. ^^mm\HWz.\tmmm^mf^}fn^hm.mu mm 
mi-^:zt:d^x^:s>o :^mmmic^\.-x. h^^^v^^=f-h^mi.xmmmmm 

oT^^r5^^).*fcf*^b^Sff|g^K(<(i^6^te:^^t-S^^)cQj:5/^^J^^ 

^>:^£<th750/o. »^l.<it^pf^<thm80o/o. $^{^0*L<fi/>/^<^t^85. 90. 95 

n-vh^^7^-^^S^{fbtlS (Strategies for Protein Purification and 
Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al., Cold 
Spring Harbor Laboratory Press, 1996)„ ^tlhcD^u-^h^yy^-it^ mm^^-rh 

^y^^-. ^Jx.tfHPLC. FPLcm(Dm^^u^h^^y^^^^^,^xno^t^^x^^ 
, Ty^=-T^-7u'^h^^y4-izm\-^:fyyj^ti.Xit. y'uy-^^Ajjyj^.^ y^v- 
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^^^G^-yJ.tm^ihfX.:^^ :^^^^>A^ffiV^yh;^;^AiLT. Hyper D, 

POROS, Sepharose F. F. (Pharmacia)^;5S^(f ^tb-So 
[0100] ^ce*.\^#:(^MMtuX«*»M^(Cii^/^gSff<^tfp^^^^^^^^-.^j.j.^^ 

[0102] ^^^{Cfi. ^y^n^-:h,^^^^f^^-^5(.f^^^j.^j.^^j^^^^^ 
*-r. ^^^#(^^f^^jm^LT^ffi$tL5Mpli5^V/^^»^^ 
Genebank:NM_005373{e:r^.^$tL^cMplit^^/T-y^gE^J^^^-t-5^^t^J:o 

[0103] ^{C. - 0«MMpl^>.x"^®^^^^^^^L^^, Mpl<D§P5>^^ 
^^0J.^^MPL^fromf^i-§Mpl5>^±cr)a.t°h^^{^>^^^^^(.pg^^^ 
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•So 

[0105] mi¥^w.^wjmc:^&'r^ia^^ '^^(^:f3mzi.tci)^^xni^th^^ m^i^. - 

^tt5o ^f^^i^^rPBS (Phosphate-Buffered Saline) ^^^^^^^^7^^ 

[0107] mm^^mmm^^n^m:^(Dmm^tvx. mfLW}!^(D^=r.u—^mm^m\^^ 

Immnol. (1979) 123. 1548-1550) . P3x63Ag8U. 1 (Current Topics in Microbiology 
and lmmunology(1978)81, 1-7). NS-1 (Kohler. G. and Milstein, C. Eur. J. 
Immunol. (1976)6. 511-519) . MPC-11 (Margulies. D.H. et al.. Cell(1976)8, 
405-415), SP2/0 (Shulman, M. et al., Nature (1978) 276, 269-270) , FO (deSt. 
Groth, S. F. et al., J. Immunol. Methods (1980) 35, 1-21) , S194 (Trowbridge, 1. S. J. 
Exp. Med. (1978) 148, 313-323) . R210 (Galfre, G. et al.. Nature (1979) 277, 

1^1-133) m:immic^m^ti^o 
[0108] mm^&mmt^:^tx^'^Ms^t(Dmmm^ii. m:$:mai<^^<D^^^^ t^t^it 

. ^-^-^^/W^^T^^^^^O^fe (Kohler. G. and Milstein, C.. Methods Enzymol. ( 

1981)73. 3-46)mzm]^xny^t^^x^^, 

), ■fe>^^^^^^7^^(HVJ)^;65^ffi$^^, mzmmizxm^^m^mi^^fzi^izi> 
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[0110] mmm^n. ^^^^^'^^t^^^-^mmt(Dm^m^tfjmmmm^xx<m 
^3o-6oo/o (w/v) (Dmmxmmu m^-r^:Ltizx^x g e^ir-t-^ssi-^iH^ (..^^ 

[Dili] ^<^J:5{-LT#^tvfc.^^:/'yK--v{i. ^Jx.«HATi##M( 

[0112] ^fc. ^^^y'^<^mmz^iw.^^vx±m^-^:fw^'^^n^m\z. thy: 
mmtm^^^. Mpi^'D^^^mi^^^-rmm^Diih^i^^m^-thx^^ m-j^ 

¥l-59878-^^##M)o $bfC. t:^fe^frit^^(D^T<7)W^°^hy^^;^t-5H^:/ 

WO 94/25585 ^<2^#. WO 93/12227 WO92/03918 -^<2^#. WO 

94/02602 

'^mxh^. 



[0113] 
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[0114] ^^^t^^^.^^:/yK--v^.^^^^^^.^U it^/^-<^^--{ctoi^A.T% 

-r^-th^mXh^m^it. Vandamme, A. M. et al.. Eur. J. Biochem. (1990) 192. 
767-775, 1990#^)„ 

[0115] Mi^mzii. ^Mpi^^^^^i-s..^^^yK-^^,^^ mpm^<D^m(v)mm 

^>iL^}&(Chirgwin, J. M. et al.. Biochemistry (1979) 18. 5294-5299) , AGPC& ( 
Chomczynski, P.et al.. Anal. Biochem. (1987) 162, 156-159) #(^J:^)fToT:^RNA^ 
mRNA Purification Kit (PhannaciaM)^^ftfflbT g fi^OmRNA^^MfS 
o ^fc. QuickPrep mRNA Purification Kit (PharmaciaM)^ffiV^^-^{Ci?)mRNA^ 

^mmm-r^^thx^:6o 

[0116] #^t^fcmRNA;i^P,i$fer^^^^^V^T^^V^^cDcDNA^'g-^-r§„cDNA<7) 
^^fi. AMV Reverse Transcriptase First-strand cDNA Synthesis Kit(^^b^xm 
^m)^^ffiV^T^T5o cDNA(D^^:feJ:t/Jt^M^fT5f^{*. 5'-AmpIi FINDER 

RACE Kit(ClontechM)*5J:t;?PCR^^VNfc5'-RACEfe(Frohman, M. A. et al., 
Proc. Natl. Acad. Sci. USA (1988) 85, 8998-9002, Belyavsky. A.et al.. Nucleic 
Acids Res. (1989) 17, 2919-2932) ^^^ffit-^-^^jST-tSo 

[0117] mh^fcPCRmm^h @ mt-r^DNAm}f^mmu -^^^-DNAtm^'r^. 
i^. ^nxm^K.^^^-~^i^mu ±mmmizmAi.x=^ti^--^m^uxmm. 

[0118] ^mmx^m^fvmMpmi^:tmmi-^ia^. mm. ^^mm^^mm^umm 
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■So 

fe^$-&TtJJ;V^(WO 94/11523 €-^##M)o 

[0120] T=f=.;^hm^ti^. ^^^^^t^^^JMimm^^^-r^-tizx^. mm^\z^^^ 

o 

[0121] ~^miz. MpnzM'r=6T=f=.^mi^ti~i. ummjnt^<Dmms^xh^m^^ 

Bi-^-r^^tiy-^mxh^^ 
[0122] mK.it.mmmKmm<D^jicmmmm^mmi-T=f:^:^hmi±^m'^'r^^m\z 

[0123] 7'=f=.:;^h^^i^mm^^i-mm^m^i:i-A^(D^mzx<oi¥m'r^^t^^-^m 
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=7& 



mx.it. G-CSFg^#:. mpU neu. GM-CSF^^^. EPO^^^. c-kit. 

mif^^tmxt^^ ^^i^^mm.^-^^mmt\.x\^. m^\t. BaFs. nfs6o. 

FDCP-K FDCP-2. CTLL-2. DA-1. KT-S^^mif^^t^^X^:^. 

[0124] ^<Dm. T^=^^^^4^a-J^i-s^^c:ffiv^§;^m^i^^LTfi. 

®6^/^^^b=i^i|.J^nr|gT^fcSPg?)^ffl-rS^i,;0^^X'^^^ ^j^j^^ MM^^icen free 
assay)(Dit^, ^fiS^Ccell-based assay)Ojg^, ^^^(Dmm. ^i^^CDmm^m 

\^-^-t^^x^^^ Mms^^<Dmmti.xit. mmR}t^^^>^<m^ dna. rna^dm 
^^x^yjLn«&^fm^t^m\.^^:Ltr^x^^^ mmRitti^xi^. mK.it. r-ym 
m^Rm. mm^Km. m^T^m^ft^. ^mmm^jtm^m^^-^^t^^x 

DNA. RNAoii<.M. mm. #«^ffiVN^-^;a5Tt5. mK.it>^^f7UBmm^<Dr 
^i-^^-r^^>^^m<Dv^^m^t^i^mmmtir;5ztmx^^. mmmo^mmtv 
xit. mm<Dmm.m(Dmt. mK.it. &±^m<DmmRx^yji.immm\^. mm 
f^i^<Dm^t. mm^(Dmt. mm<7)m^t. #tt(7)^|b^^^v^s-^;05-e^;5, m 
^mmti^xit. ^^m^:y.<^M. mm^m. ms^f^^:y^<^m. mRNA^^fflv^-5^ 

\^x<Dmmi±xi^~i±. ms^mm<Dmt^^m^^^^t7f>^x^^^ ^fLhmm<D^ 
ititi(kmrx<Dmmxmm'r^^bmx%:-,^ ^^'^(Dmtbi.xit. j^^^^-t*. f- 

fttt. mm^m'm(Dmm^m^^^^tf>^x^:6. Mmmm\^t\.xit.. mmmmm 
tt> mmm^^m^^^, ^tc m^fymM<7)mtt]^xitmK.it. mm^i^. 

5ii:^5T't§o *^c. ms^^^^i^cDm^izi^. ^^{^(Dmmiz^^xmm^ti^ 
mm<Dmmf^m<Dm^t^mmt-r^^t7i^x^:5. mm^<Dmmt\.xit. mm-t^ 
^mi^jt^zfcmmm^t^^mmmti-^^t^^x^^^ ±^^(Dmmti.xinmm 
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[0125] ^nho,i^mmm^m^-r:^^mti.x^±. mz.umm^<. m.^±^ m^. m^.. ^ 

^^^nY^m^.^xm^ir^zt^^x^^^ Mmm^. ikmm<Dmmizit^zx^>^-.:^ 

tih<Dm^^mi^^ --^^m^^mx2mu±a,^iiit^mmi^i.xh^<^ mi^ 
^^^^^^^mi^±mm^mmRxfy'ximm\^xm&T^^tKxv)^i^iz^m 

[0126] ^fc^mmit. ^mma^irLi^^^w^^mmmmm^mm^^. ^^mco^^^ 

w^<i^m^<Dmm^^f:-o^ m.^^coM.ri.w,m.^^^ 
^m\^^^^fz.}i)\z.'^m^^z.h-mx^:^, 
[0127] ^^m<o^^^mMum.mi^.xm.^^m^,z.n.. mm^iz^A^.,^^xmm 

Mmi^mm. xitmmmm(D^mm(DMx^mamzmmx^^. mK.it. mm 
^m. mmm. ^mmmi. ^mm. m^m. umm. ^^^.k mmm. ^^mfi: 
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[0128] ^^<^fc^<Dmmm^mi'i^MmM^7i^(Dx^f^^ii^,u^m\.^xm'^(DmM^ 

mmm. ^jx.{fD-y.^t^>^.K d-^w^;^. D-.:/^h^.K mt^hu^j^^im 
ifi^n. m^fmrnmrnm. Mx.itT;i^=.--;u^ M.i^m\zi^:^^y^,u^ ^Kyry^^. 

[0129] mi^mt\.xn=f-^m. ±M.m^^^if^t^.^ mmwmitL.x^,mm^>iP;u^ 

[0130] S^fW*b<{^#Mp^#r'fe^. ait^jM. mm 

[0131] ^fc. m^cD^m. &mzxm'M:^^^m^m^t^zt^^x^;5. ^^^ta^ 

-lHl(Co#^Mlkgfe/c«90.0001mg;0^bl000mg(D|5ffl-eil^:ii;5Spr|g-^^fe5^ 
V^fi. mK.it. J*^*'^-'!'0-001-100000mg/body(7)t5H-e^^4:^jg^^^j5S^.^ 

mxh^. 
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[0132] mr, ^mm^mmmizxy)mmi:im.m-f-^^K ^^mn^tihmmmzmm^ 
1.1 MpmmBaF3mm^<Dm± 

^SthMpl cDNA (Palaciost>. Cell 1985;41:727-734) (GenBank#NM_005373)^ 
PCmcX<OmmU pCHOKHlrata^,. FEBS Letter 1994; 356 :244-248)<?DDHFRite 
^^^§Pf4trl^*b. HEF-VH-gy KSato^. Mol Immunol. 1994; 31 : 371-381)0 

Neomycin»'l4jtfe^^^^|f(3fS:^^ALfc^m-<^i5^-pCOS2{^^n^^>^L. 
pCOS2-hMplflill^#^L^Co 

*:^c. ;^/^^^ifyv#M^5S;0-^ttttlLfcTotai rna;0^^>smart race cDNA 

Amplification Kit (ClontechaM)^^V ^T. :fy^^^^,UMpl cDNAdE^J^-^: 164) 

pCOS2-monkeyMplfulI^^||LfCo 

^^IZ^ ^S-^!>;^Mpl cDNA(GenBank#NM_010823)^PCR(Cj;^)f#jisL. pCOS2(C 
#AL. pCOS2-mouseMplfull^^^L/Co 
[0133] f^^L/c#-^^^^(20 M g)^PBStC^|®LfcBaF3|0^(lxloWls/mL) f^^-g^L. 
Gene Pulser^^-i^^hfc^p^^ Gene Pulser II (Bio-RacittM)^fflV ^T0.33kV. 950 ;z 
FD(^^»TvNVP;^^;t,n;tfc„n.i.^hn7K^l.^i/3^^^{^j;9ig^^5g^^^^ 
BaF3^^^1ng/mL-^r>;^^>^^^n^^^3(j^-p^ ^IL_3^ PeprotechftM) . 500 ^ 
g/mL Geneticin(InvitrogenaM). 10% FBS(Invitrogenti:M)^^tfRPMI1640J§Ji& ( 
Invitrogen*tM)(C^n^Til^L. thMpl^JaBaF3^^tt(i^T, BaF3-human Mpl) 
. i^/^Mpl^^BaF3lH^tt(4J^T. BaF3-monkey Mpl) *.>J;U^-^r>^Mpl^JiBaF3^ 
S^m^y^T. BaF3-mouse Mpl)^#i£L/c<, Ing/mL rhTPO(R&DttM). 
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10% FBS^-^^fRPMI1640i§Jti^ffiV^Tig#, li^LfCo 
[0134] 1.2 Mpm^CHOmS^^(Dm^ 

Flow Cytometry^ffiVN;^c^^?gttMffl(Z)«;^^#5fci?){C. ^SMpl*^^ 
tti:J6tC,pCXN2(Niwab. Gene 1991; 108: 193-199)(Z)HindIII|F(5{i(CpCHOI(D 

pCOS2-hMplfiilU PCOS2-monkeyMplfuIl*5j;U?pCOS2-inouseMplfiill^^M{CLT. 

His-tag@B^J^-^tf:/^^-^^^^V^TPCR^CJ;^9ii*ILfc#MpIit^^^pCXND3 
tCi^n-^^^L. pCXND3-hMpl-His, pCXND3-monkey Mpl-His*5J:U? 
pCXND3-mouse Mpl-His^^^Lfc„ 
[0135] f^Mbfc#-<^^^(25 M g)^PBS(CS^b/cCHO-DG44^lS(lxl0^cells/mL) 

?M^L. Gene Pulsev^:^^yUzjJUK.. Gene Pulser II (Bio-Rad^tM):^ffiv^T1.5kV, 
25^ FD<Z)^»^yV^;^^^0;tfCo ^l-i5^hn^-l--->^3>^^a{-J;^»-fe^^$Ab 
fcCHO|05a^5OO;i g/mL Geneticin. IxHT (Invitrogen^±M):^-^ti>CHO-S-SFMII 
mm(lnvitrogen^±m)izMK.XmtkU ^hMpmm.CHOmmWiSiir. CHO-human 
MpdioXXf'^^UMpm^CHOm^m^:ir. CHO-monkey Mpd^XX^-^^:x.Mpi^ 
UCHOmS^Wmr. CHO-mouse Mpl) ^;^3:z:L/Co 

[0136] 1.3 '^mmi^hMpii^>y<^M(Dmm 

i¥mU pBACSurf-l Transfer Plasmid(NovagenttM)<^PstI-SmaIf|3'6^(Cjf AL. 
pBACSum-hMpl-FLAG^rftMLfc. ^V^T. Bac-N-Blue Transfection Kit( 
Invitrogen)^ffiV^T. 4ju g<^pBACSurfl-hMpI-FLAG^Sf9^JlS{C^ALfCo i^«3 

[0137] #^>#^/c^#±^^^V^T. ^TcDj;5{Cpr^MthMpI^>'^N°:^M^*»i^L/Co it 
#-bf»^Q Sepharose Fast Flow (Amersham Biosciences1±M)(C^^$i^/c^(;i. 
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50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20. 500mM NaCl (pH 7.2)^^V^T^ 
tHLtCo ^tti?g^FLAG M2 -Agarose (SIGMA-ALDRICHaM){C@^^$ii-yt^fC. 
lOOmM Glycine-HCl, 0.01%(v/v) Tween20 (pH 3.5)^ffiV NT^ttlbfc„ ^W^, Wiib 
tClM Tris-Cl (pH8.0)iZXV^^U PD-10 column (Amersham BiosciencesttM)^ 

ffiVNT. PBS(-). 0.01% (v/v) Tween20(c:g^^^To/Co ItMbfc pT^MMpl^S^W^^^^ 

ff?rshMpl-FLAGt#i-5„ 

[0138] 1.4 thMpl-IgG Fcg^-a-iJ'^-'^iJ^McD^M 

thMpHgG Fc®l!^^>^^"^«it^^f^^ Bennette>(D^fe(Bennette>. 
J.Biol.Chem. 1991 ; 266: 23060-23067) (Ct^goTf^ML/Co thMplOlffllS^JI.^^ 
(Gln26;0^^Trp491)Sr=:-Kt-S^^iH^J^tMgG- y l(Z)Fc^^ (Asp216J;^(7)TM 
^^^)^rz^Ki-5^^ga^j(.3g|^L^ ig|^§|5tCFusion Linker^LTBstEimB^J ( 
T5y^Val-Thr)^#^DL/Co ~>:5^-^/HE^Jf*. tMgG pT^^^Ov-^-^/V^ 
^^Kl9T^y^^^ffiL/c„ #6>tLfcthMpl-IgG Fc@!l!^^>^^^°^W^l^g^^ 
PCXND3 };ii5'ci-=i/i:7'b^ pCXND3-hMpl-Fc^^^LfCo 

{«Lfc'<^^-(25/z g)^PBStC^^®bfcCHO-DG44^IS(lxl0WmL) tC^ 
^b. Gene Pulser:3r^-<5^h(C;(jPx.. Gene Pulser II (Bio-RadaM)SrfflVNT1.5kV, 

25^ FD(D^»-Cv^v^^^;f,p^/^^ ^i^^Hn.^^^^i/3^^^(;:: j^^j^^^^^^ 
/cCHO|ffllS^500/zg/mL Geneticin. lxHTSr-^tfCHO-S-SFMIIi#j^S(^;!jD;tT3g& 
U shMPL-Fc^mCHOrto;5a« (CHO-hMpl-Fc) ^^T^tLfCo 

[0139] nhfvtcmm±m^m\.-x. wr-z^i^fcthMpi-igG Fcg^-a-^>^^°^«^sj^^^ 

/Co 

Sepharose Fast Flow (Amersham Biosciences^tM)t^@^^$ii:/c^ 
tC. 50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20. IM NaCl (pH 7.6)^^V^T^ 
WLfCo ^WM^rHiTrap proteinG HP;^7i^ (Amersham Biosciencestt^) \zm.m^ 
■^fcmz. 0.1 M Glycine-HCl, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)^ffiV> 
XmmVtc. ^mm. ff-^tCllM THs-Q (pHSMzX^^^U PD-10 column 
(Amersham BiosciencesM)^fflV>T. PBS(-). 0.01% (v/v) Tween20{Cgm^^To 



wo 2005/056604 



53 



PCT/JP2004/018506 



[0140] 1.5 shMpI-FLAG*yc:fiBaF3-human Mpl(7)^^*3J:^;?^^^:/yK^-^^ig^ 

^TfC^^LfCo ^mm^^^n<.fz.'^^:^3m^nU 50^g/EU<DshMPL-FLAG 

P3-X63Ag8Ul(P3Ul. ATCCJ:^^A) ir-^rj.^M*ffllS^^^L. Polyethylene 
Glycol 1500 (Roche DiagnosticsthM) ^;|JD;t;te;ase,M-a-1-:5^i:{^a:^|fflia@i^^fT 

-^f^o^n^mATmm^m^.^xmtk^n^.\ it*±?tMv^TshMpl-FLAG*fc 

«hMpl-Fc^@t@^hLfc^^y:/I.^^^ffiV^fcELISA*3J:t;.BaF3-humanMpl^^V^ 
fc« W^^4^^t^^Lfc^^y ^^^^^^ig^,,^ BaF3-human Mpl^ 

Balb/C-^rjr^fCl.O x 10^«-roligr,l^.^,5^^ <7)P^PiT^^^rtS^U 
m^^Lfc. ^«{C|ffl^gi-(^i^..^:^^yj.^^.,^^^^^^ BaF3-human MpI^JlV^ 

[0141] 1.6 ^thMpl^#:<D^# 

^^iiSfiir=¥^-^'>^lgG (gamma) {'ZYUED^±mtT;V^^J^^:z.^^^^^ _ 

IgG (gamma)(ZYMED^±M)^ffiV^fc-^^;^IgG1^>^K^.;,^ELISA^^f V^ 
. Isotype(Z)#LV^m|g^#:^;^^>^-K{^U-C. GraphPad Prism (GraphPad 
Software. USA)^fflVNT^»a?rftfigL. ^#:^Som»^fTo^c„ 

\^X^-&\.fz. hMpl-Fc^l u g/mL.i:;fe§J:5(e:coating buffer (O.lmM NaHCO 
(PH9.6). 0.02%(w/v) nmx^M\.f^^<D^mK.. 4X^lZX~mRmU =^-~4^>^ 
Diluent buffer (50mM Tris-HCl(pH8.1), ImM MgCl^. 150mM NaCl. 0.05%(v/v) 
Tween20. 0.02%(w/v) NaN , l%(w/v) BSA)(CT:/n5.^>'^^S^t7^^^^^ 
U}^^-'^<Dmm±m^MK.. mM.Xmrmmi.tc. Rinse buffer (0.05%(v/v)^ 
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Tween20. PBS){c:T?^i^L/c#, Alkaline phosphatasemmL-fcT^y^^y^^^- 
t^^i^^m^. mUmmmnmi^fCo ^^«SIGMA104(SIGMA-ALDRIcm±®)?r 
lmg/mL^/^Si5(CSubstrate Buffer (50mM NaHCO (pH9.8). lOmM MgCl)(C#f5 

3 2 

L/ct>0$:fflV^, 405nmcOPi^3feS^Benchmark Plus (Bio-Radth^) {CT^IJ^L/Co 
[0142] shMpl-FLAG*5j;U?hMPL-Fc(C^-r§^^^i4f^^ ELISAfCj;^fP^L^c„ MMl^ 
/cshMpl-FLAG*5j;miMPL-Fc^l u g/mUZf£^X^i-=^-y^r^^U Diluent 

mmmi^tz^^. Alkaline Phosphatase^fg^L/c^-^'^;^IgGfei^(ZymedttM)^;!jp^, 

^b. GraphPad Prism^fflV^TEC^'^^t^^ttlb^Co 

CHO-human Mpl^fcfiCHO-monkey Mpl^HHRL. lxlo'cells/mL(C/^;5 
FAGS Buffer (1% FBS/ PBS)izmmi.fc. lOO/x L/well^/^5j:5{-Multiscreen 

^^Vtimm±m^1]nK.. T^^^l^XSO^m^m^^tz^ ^^S^FACS bufferf;iTl|Hl 
?5fer^b. FITC^f^^-^Ti7;;^igG^#:(Beckman CoulterftM) ^?^;!JPL. 7k±iZX30^ 
mRJt^^-^fc. Rlt^m. 500rpmT'l5>r^^>L^L. ±^^1^^. FAGS Buffer 400^ 

EPIGS ELITE ESP (Beckman Coulter)^ffiV ^T^^— i^^M).y^^;f^^^,^ 
t1j:*-mSL^ (forward scatter) ^W:;^i5:gL7fe (side scatter) (^t^h^^i^fcT^^ 

[0143] j^i^CDT=f:=^:;^hmm-i. TPOfe#ttjtmSr.T^t-BaF3-human Mpl^^cf* 

BaFS-monkey Mpl^^V NTW^LfCo #^J3^^^H^*tUxl0^cells/mL^/^5 j;5{C 
10% Fetal Bovine Serum(Invitrogen?±M)^^tpRPMI1640(Invitrogen?±M){C5^^L. 
60/zL/wellt?96well plate (C^^^L/cio rhTPO (R&D^f:^)4ej;U?/N^^'yK-^i^# 

±m(Dmm^m^. #weiifc:4o^ l;()px.. six:. 5%co^^#tt% zmmmmi^tco 

10 L/wellTCell Gount Reagent SF (.^^y^y':^,^^)^^^.. 2mn^mmmz.^ 
450 mnc^P^3feS(^fi?.655nm)^Benchmark PlustCTSiJ^L. GraphPad Prism^ffiV^ 

xEc jmnmvtz. 

50 



wo 2005/056604 



55 



PCT/JP2004/018506 



i^TfClB^t- SMfc^Mpl^^Oc^.x^ TA136JiBaF3-human Mpl:fe^-^^^J:^;^ 
[0144] 1.7 ^thMpl^#:o^^ 

mm±mmnrap protemC HP;&7A (Amersham BiosciencesttM) f-PJ^^^iir^c 
0.1 M Glycine-HCl (pH 2.7)^ffiV^T^^±lLfc„ ^ffi^. Ift^fciM Tris-Cl (p 

H9m:iXmhiz^^U PBS-e-M«^^ff^m^. -V:7^^g^trtTofc. 
[0145] 1.8 iiT:fchMpl^#:VB22B(7)3it°h^:7",?:)^^ 

^thMpl^^VB22B;iSwestern hlottingiZ^m^m-^^h^i^M^mmU thMpKD 
§|55>gB^Ji:GSTOi4-^S&g^«^LVB22B<Da.t"h^:7°^;^^t^ofCo MGl ( 

Qn26;0.e,Trp491). MG2(Gln26;0^^Leu274)(Z)^^^^tL-€:^tLPCR±i*gb GSTgl 
&«iLT^m^tL§ J;5 (-PGEX-4T-3 (Amersham|±) --^a^- ^^'i^;^^^ 

^/c^§J:5{aPTG^^P;tS:n^(::j;^GSTg3.^gSKo^^^M^^, 2^r.1J-#^(c 

m^^SilXLfc. Sonication(CJ:«9^#^^ XL-80 Ultracentrifuge (Beckman. Rotor 
70.1Ti)^ffiV^35.000rpmT^305>^.^l.^O^^J,^^t^J^L. GST Purification 
Modules (Amershamtt)^ffiV^T)»ML^Co 10%-SDS-PAGE(^i^5>^^. PVDF^t^ 
h:7>^;;.:7T-L. VB22B-^^^^#:^ffiV^fcwestern blotting^fro^c^ VB22Bf^ 
MG-1. MG-2^mm\.fcm^^. VB22B(7)3.t>^:/f^Gln26;a.P,Leu2740M^(Cfe 

[0146] m^. '^G3(GIn26^.t,Alal89). MG4(Gln26;a..>Prol06). MG5(Gln26;0.e,Glu259) 
. MG6(GIn26;6.f.Gly245)cD^^^GSTOgi^SS^f'^Mb^^{^westem blotting 
^nofcm^. VB22B}iMG5. MG6SrMf^Lfc;55. MG3. MG4^mmi.fj:7^^^tcm^ 

VB22B<7)3.t»h^:/f^Alal89;0^^,Gly245cDMiat^#;&i-S*;0.^^^^y.^ 
t3:MG7 (Gln26;i^bAla231) . MG8 (GIn26;e»^?,Pro217) ^GSTcDffii-^g S«^f^^LfF 
^b/c^^. VB22B«MG7?rmmL/c;a^\ MGSfiMmb/^^.o^c*;^.^. VB22B(7)a. 
t>-:/fMn217^.^,Ala231OM5atC#^t-5::^;5^.i^$tL^c„$b(^MG10(Gln2^ 
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}*Gln213;e)^f3Ala231(7)19T5y^{Cl5g^$tbfCo 
[0147] 1.9 ^i^hMpmi$.VB22B(Di7iWMi^Rm(DR}Ji:^m&^mm^ 

^L/cthMpl-IgG Fc®I-^iS^i/^-?^M^VB22B IgG t(D^WMi^R}tACio if ^^m&t^ 
mmm^n-of', Biacore 2000(BiacoreaM)tC:Sensor Chip CMSCBiacore^M)^ 

. HBS-EP Buffer(Biacore^l:M)MV^T1.25--20 g/inL(^)VB22B IgG^^ML. 
VB22B lgG:^2^^mmilU l§^tg:^^#/c=^(^. HBS-EP Buffer^2^mmM-r^ 
^tX-Mmmi^^^f:!^ Sensor Chip_h(DthMpl-IgG Fcife-^iS^^yN'^^tcj^-^b/c 
VB22B IgG«. lOmM NaOH^15#r^»LT^5feL. Sensor Chip^S^LfCo 
^:/^^^^^^T-^LTHBS-EP Buffer ^ffiV^. ^3S{*20/z L/min^L/Co 
BIAevaluation ver.3.iy^h.>a.T(BiacoreaM)^ffiV^T. #^iST-#^>tV^c-fe>i^ 
-^^^J:«9^JS?gS^m^^t±iLfCo ^(Dl^m. VB22B IgG(D^gf (KD) 
1.67 + 0.713 X lO^M-efco/Co 
[0148] [^M^!l2] ^thMpl— 7^^^^(7)f^§^ 

^#LfcfehMpl^^(7) nf:T% ^'a'^^4:feJ;U?T=f'c^;:^h^^4;55f«;6^ofc23a^ 

^thMpl^^VB22B(D-^^^^{>^^0iJt;ioV ^-C^-t-o 
[0149] 2.1 ^tMvipl^^pr^^:^(Di^ci— -^i^ 

^t^Mpl^^^^^t-§^^^:/yK^-^j-^5^yj^^,^^^^J RNA^fflVNT. RT-PCR 
ife^CIioTJiiliMLfCo Total RNA«. RNeasy Plant Mini Kits(QIAGENtt^);^^V^T 
lxlo'«(^)y^xf:/yK— ^J;^)ttffiL/co 
1 /i gCOTotal RNA^^ffiLT. SMART RACE cDNA Amplification Kat( 

cLomECH^):^mi^x.'^'>:^igG2h^'^mmMim-mmmj:^0,:r])=f^^u 

:^^KMHC-IgG2b (ga^J#^: 166) */c«-^!>;^ « ^^^0^:^SiE^J{C+BM6^ 
^cC^^;?|-^;rfp?^lx^^Kkappa(gB^J#:^:167)^ffiV^T. 5'^iS{|[Iit^^^>t-^ 

mmvtco ^^^Rit^m2x:xmm3o^mK}t^^-^t^, 



wo 2005/056604 



57 



PCT/JP2004/018506 



[0150] pcRSj^;^?g(5o n umm^mz-^-ro 

5 L(D 10 X Advantage 2 PGR Buffer, 
5 /i LCIO X Universal Primer A Mix, 
0.2mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
1 Ai LOAdvantage 2 Polymerase Mix 

10pmol(D^^(fe:^yrf^^W;<}-5^KMHC-IgG2b*fc{ikappa 

MX^/mm. 7or/io#r^, i2x:n^^m(D^^^;v:tmKm. 
94t:/5#R,1. 68t:/io#r^, i2'x:n^y^m(D^^^;v^2mRm. 

[0151] PCRM^ttQIAquick Gel Extraction Kit (QIAGENtt^) ^ffl V ^T. T^u-pc^^/p 
:^^hmmi^fcm. pGEM-T Easy-<i^i5^- (Promega^M) -^iJ^n-^Vi^L/Co $^>{C. 
ABl 3700 DNA Analyzer (Perkin ElmeraM)^fflV^-C:^S@E^J^^^Lfc„ 

:J^C2-r^>^L:^cVB22B H^pT^^^CJ^T. VB22B-VH) (75:^SiH^J^iE^J## 
: 117, T^y^SH^J^gB^m^: 118, *5J;-a^L0^^^^(^T. VB22B-VL)(D:^ 

ssa^jM^j#-^: 119, T^ymm^fi^mmm-^: i20(c^-r„ 

[0152] 2.2 ^thMpl^#:Diabody^3^^iJ'^— Of^fg 

5T-y^;5.b^^5yV;^;^iB^J^^V^/cVB22B-;^^Fv (i^T. VB22B Diabody)^ 
^-K-rSitfe^^tt, VB22B-VH^=.-K-r§il^^03'^jiSg4b^J:tA^B22B-VL^r. 
-K-r§jt^^^(D5'^5i^{C (Gly Ser) ^^^^^^y >';&-^r.~K«:^^ia^J^#;(JB 

/Co 

[0153] VB22B-VH(DBff;^:/^^-^^70.115HF(SE^J#^: 168) fi, EcoRim!^^;^^-^ 
ipratf-U VB22B-VHO^:^:7°^^-^^33. 115HR(iE^J#^: 169) f*. 
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4 1 

115LF(iS^J#-^: 170) {i. VB22B-VL(DN^^^=i^K-r§:^SiB^J^i^,t;?(3:(Gly 

4 

Ser) ^^a^e^^^y V:;i7-^r3w-f,^-^^i^^gg^j^ VB22B-VHCDC7fe^:Sr='-Ki-§:^S 
MB^JSr^ « fd^ti-LfCo VB22B-VLOm^:7^^^-^~33 • 1 15LR (@a^J#^ : 1 7 
1) VB22B-VL(DCp^5iS^=^-Ki-§DNA^e:/^^>^-y^r^XL. ;ei-oFLAGi5^^ 
(AspTyrLysAspAsp AspAspLys/gE^J#-^: 1 72)^=3 -K-^§:^^ga^j;^;^|^^ 

[0154] m-PCR(C*5V ^T. VB22B-VH4b^ iUty i-;=(;^ia^J^VB22B-VL*5 J;tJ?y :/;^;^ia 

^J^-^tf2o(DPCR^i^;;#)^i^.^T<^J:5ic^^LfCo 

5/i L(D10XPCR Buffer. 

0.4mM dNTPs (dATP, dCTP, dCTP, dTTP) , 

2.5::^::i5/h(DDNA^yp<^— ^YaKaRa Ex Taq 

10ng(DVB22B-VH^:^c(iVB22B-VLil^-?-Sr^tfpGEM-TEasy-<^^-. 

10pmol(D'g^^:^y=f^:^lx:^^K70-115HF. 33-115HR*fcm3- 115LF. 33- 
115LR 

94X:/15#t^, 72'C/2^r^(Dih^^7k^5lHlHm. 
94r/15#rBl. 70t:/25>P^(Di^^^/^^5lHlSm. 

ft^ t-HJ^^^i^^72rT*55>r»^LfCo 
[0155] ^400bp<DPCRMi^^QIAquick Gel Extraction Kit (QIAGEN^t^) ^^fflV^T. T:ff 
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5/zL(D10XPCR Buffer, 

0.4mM dNTPsCdATP, dGTP, dCTP, dTTP), 

2.5^rz5,hc7)DNA7Kyp<7-ifTaKaRa Ex Taq 

10pmol(D^^:tV=f^^U:t^}^yO • 1 16HF. 33 • 1 15LR 

Mem i^Rft^mm^72X:x5^mMm\.rco 

[0156] ^SOObpcDPCR^^^QIAquick Gel Extraction Kit (QIAGENttM) ^ffi V ^T. 

^-^^^^^^^tbmmUfcm. ^JRB^mEcoRi (S?g5tttM) ^b^J:OTJPfi^^Noti 

mm±m)Xm^tVt^mz. giAquick pgr Purification Kit (QIAGENttM) ^ffiV ^T 
pCXND3tC:5^n^->^U. pCXND3-VB22B dh^i^UVfc. 
[0157] 2.3 ^thMplfei^sc(Fv)2^^-<i^^w-(^^^jg 

VB22B*^02o^OH^^W^®^:^oiU.20(OL^^^^^^^tpg^^^^ 
[sc(Fv)2]^^^t-5:/^;.-KSr<^Mi-5/ca6{C. tff3z&OpCXND3-VB22B db^fflV^ 
TJ^Arc7)J:5t-PGRfe(Cj;«9{^fpL/Co sc(Fv)2«^^cO:^^igS{^^V^-C. 

[0158] «l^^{^.VB22B-VHSr=.^K-r§il^^<^3>^^^.j-^B22B-VL^=.^K« 
«e^cD5'*^^(C15T-y^^..,^^yv^^(G,ySer)^^.:^Kt-§^Sga^j^^ 

Vtc. -^«^ig@^c4oV^T. 3aScD:r^^-.^^^^^f^^^L.^^^ VB22B-VH<D 
tff^:/^^-.^VB22B-fpvu(^^^-.^A. iB^JS^:173)f*. B'^t^iZEcoEl^iL 
VB22B dh(DG\n22^XX^Leu23:dtp^U^mcmm-r^^^lzmm-i.tc. 
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VB22B-VH(Dm:^'r-7^ -^^sc-rLlS (:/^^-^-B. iH^J#-^ : 1 74) (i. VB22B-VH 

4 3 

^SiE^J^^ « J;5 tC^tf-bfCo VB22B-VL(DSij:3^:7^^^-^-sc-1L15 (:/^^-^- 
C. m^m^: 175) fi, VB22B-VL(DN^5S^^=.^K-r5:^SiS^J;^.?^t;?}C(Gly Ser) 

[0159] m-PCRt;i*3V^T. VB22B-VH*3j;U?y^;^^iB^Ji:VB22B-VL*5j;U?y>';&-@E 

PCRSj;£;^|g(50M L)(Dm^^^(c^t-o 

5a/L<7)10XPCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5^::^>;/h(DDNA:;Ky^^-ifTaKaRa Ex Taq 

10ng(OpCXND3-VB22B db, 

10pmoI(O'a^^;ty=f5?^U';^-5^KVB22B-fpvu. sc-rL15*fc{isc-fL15, SS-llSLR 

(:^^-f'-^-D) 

94'C/15#rBl.72t:/2^F^(Df--ri^/lx^5llIMm. 
9^°C/\5fm.7Q°C/2^j^m(D^^^;V^5mm§.^ 

Qsx:/2^M^(D^^^;v^2mm§.. 

M t-srai^^72t:-e5^rBl;(jni^L^Co 

[0160] ^400bp(7)PCR^i^S:QIAquick Gel Extraction Kit (QIAGEN^tM) ^fflV >-C, T;;^ 
^~;^/fVl.75^^>^MLfc^.#PCR^^^(7)-$|5^^V^TJ^;lTOJ;5{C^-pCR^ff 

PCRS^S^msO ju L)(7)mj^^^}C^-r„ 
5//L(D10XPCR Buffer, 
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0.4inM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^rz5/h(DDNA7Kyp^^— ^TaKaRa Ex Taq 

l0vmo\(D^m.:^^J=£^^U:t^}TlQ-n5HF^ 33- 115LR 
94'C(Z)|Uffl?MS(z:T30#F^, 

[0161] *^800bpOPCRM^^QIAQuick Gel Extraction Kit (QIAGEN^M) ^ffi V^T. T;^ 

rS5t&M)T^?m[.Lfc^f^. QIAquick PGR Purification Kit(QIAGENaM)^ffiV^r 
**^L. pBacPAK9(CLONTECmi:M)t^^n^:.>^^L. pBacPAK9-scVB22B^ft 

ffi^^^ftfcVB22B-VH^VB22B-VL^(GIy^Ser)^^..>^^y^^^-C^3g^^^^^.^^ 
^--Ki-5a^^^^^,{CVB22B-VH(DN^3^^=.^K-r5it^^^(G,y Ser) ^^i^ 

bfc. S6^^>i-<DB.i;^:/^^^-Fv2-f(:/^^-..^E. gE^J#^:176)fi. 
PvuIim^^^L. VB22B-VH(D5'^«.JoHe^J^^oJ:5^3:^tfLfc„ g6^i^>tc^ 
^^:7-^^-^~Fv2-r(:7»^^-^^F. m^m^:177)n. VB22B-VLcOC^i^^=.^ 
K«DNA^C.^^:.^y^^XL.;^.o(GlySe^)^^.^^^y^;,^^^^P^^^^gg 

^J/^^t^fCVB22B-VHON*^S^=.^K«DNA{C.W:.^y^^X«^S@B^j,^ 
e,{CPvuII§Bte?r^t-SJ:5f^^^,^^,^ PBacPAK9-scVB22B^^M(^L-C. ^.TcD^ 
5{:iPCR^fTofCo 
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[0163] PCRRlt^Mm50uL)(Dm^^mz^-to 
5/zL(D10XPCR Buffer, 
0.4niM dNTPs(dATP, dGTP. dCTP, dTTP), 
2.5^^:yh(^DNA4fy^^— ^-TaKaRa Ex Taq 

lOyLf gCOpBacPAK9-scVB22B, 
10pmol(D^^:^]}=f^^U:t^hTv2~f, Fv2-r 

94t:o^?JffiM^tCT30#r«1. 

i^Rit^Mm^72x:x-5^miJumi^tco 

[0164] ^800bp(.)PCR^i^^QIA,uick Gel Extraction Kit(QIAGEN^i:M)^ffiV^T T;^ 
n^;.y/l.;O.^^^U;^c^^pCEM-TEasy^^^^(P,onxega|±M)-^n^..^^L 

SiRLfCo PBacPAK9-scVB22B^f^JPW^Pvull(S?@atM)-em<bL^c^{C. 0 
ltKL7tW>}-^ig|§L. pBacPAK9-VB22B sc(Fv)2^f^igLfc. ^^Mbfe^^^^^ffffJ 

QIAquick Gel Extraction Kit(QIAGEN^^:M)^ffiV^T, ^1600bp<D^>J-^T>Jfn- 
^y/l^^^bMML. ^m-^^^pCXND3(.^n^^^^U. pCXND3-VB22B 
sc(Fv)2^f^igL/Co 

[0165] 2.4 »#i«^ffiV^^c^t^Mpl-;^^^^<;5^^ 

CHO-DG44^5a^^V^/b-*^^^<^^^^^^^^^^^J^^^^,^^^^ 
frofco Gene PuIser^(BioRadt±M)^ffiV^/c:^.l.^^^.^^,^,;^3^^J.J.^^^^ 
^AL^Co ^^^^^^ (25 g) ^PBS(cS^L^cCHO-DG44^^ (1 x lO'^^S/mL 
)^0.75mL^^g^Lfc^.<7>^^J:TnO-^P^;^ipU =^-^:.N(C#L^c^{^i.5kV. 25 
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—:^s>mm^t^^tcmS^^. 500Mg/mL Geneticin(lnvitrogenttM)^tf 
CHO-S-SFMIlJ#J^(lnvitrogen|tB) (^^P^Til^L. ^mCHOmmW^m^Ltc. 

VB22B sc(Fv)2fi. ^^:^mx^:&mmmmwi6Xjj^<Dmm±m^mmLr- 

[0166] COS7|ffl^^^V>:.c-^^M^<^-ig^4^^f^^^j,. j.^^^^^^^ ^^^^^ 
- (10 M g) ^PBS(^S^L^cCOS7« (1 X lO^mm/raL) <D0.75mL^m-a-l.tch<D^ 

10% FBS^^t,DMEMJ#iifi(Invitrogen^±M){C;!,P^. ~mmmi.fcmz. PBSXm^ 

m-cHo-s-sFMiimm^M^xmBrmmi.r^ vb22b Diabody«. ^(d^&t^ 

[0167] 2.5 i#«±?f ■t'(^^thMpl-;$:i^^#:0^4 

:^^X^:/*ei5rf.JffiLTS.J^Lfc. -r;fe*.^Biacore 2000(Biacore^iJ^){cSensor 
Chip CM5(BiacoreM)^-fe.^hU. ANTI-FLAG M2 Monoclonal Antibody 
(SIGMA-ALDRICHMg)^f--L^C. ^3i5InL/sec-t?^i^S(7:)i^^:7^/^^ML. 

50mMv=3.^.^r-^^^LT*t^L;^c^^^^gl^^i-fc.i^v://^^Mu^^ 

^WLfCo Diabody(c:oV^T<D^mp"p{*. dbl2E10(WO02/33073. WO02/33072#M 
)^^mU sc(Fy)2lC^,.Xa,mma-anm\^m^^mm^^^l2E10 sc(Fv)2^^^ 

[0168] 2.6 *T:thMplDiabody:feiU?-;2fs:^^^(^^g^ 

VB22B Diabody^^COS7«feSV^{^CHO«(Di§^_h^^^ 50 
Tris-HCl(pH7.4), 150 mM NaCI. 0.05% Tween20T^^^^t:L7t Anti-Flag M2 Affinity 
Gel (SIGMA-ALDRICHaM)^^i.(CPi^*$^. 100 .nM Glycine-HCl(pH 3 5)T^^ 
m^^fc. mmm^Al^. a^^cm Tris-HCl (pH8.0)T^^^m^. HlLoad 26/60 
Superdex200pg (Ainersham-Bioscience^±M)^^i.^ffl V ^T-^^V^5i§^^-.^^^^7^ 
-^frofc. y/l^^i^^n^h^^^^^^,,.^^^^^^^ ^^^^ Tween20^^ffl 
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[0169] VB22B sc(Fv)2^^COS7|ffllSfc^V>{*CHO*ffl^(Z)J^#_h^^, Diabody^Mil^ 

20mM V>mmmm(:>He.8)X^^^tLtcM.cro-Pre^ Ceramic Hydroxyapatite 
Type I (Bio-RadtfcM);^;^A{C;?,^{t. 250mM V>mmmm(pH6.8)X^^^izmtiil. 
fz. mmm^i^. m^^^m^mi^^xmrn^^. HiLoad 26/6O Superdex200pg;5;^A 
^m^^X^yv-^m^u-^h^^:7^^^m\ 5>^*^5^40kD^70kD(c;f@^i-;5M 

^^5>^L/Co Z(Dm^^. 50 mM Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20 
T'^mbL/cAnti-Flag M2 Affinity Gel;^^i.(CPi^*$^, 100 mM Glycine-HCKpH 
3.5)Xmm^^tz. mmm^i-i. mObizm Ths-HCI (pH8.0)T^fq^^TV^. HiLoad 
26/60 Superdex200pg;^^A^ffiV>Ty/P^i,ii^D-^h^^7^^^:^^^^-^ 
^^-^h^^Z7^^(D.<^y^r-i^^ 20 mM@^^M«?g (PH6.0). 150 mM NaCl. 0.01% 

SDS-PAGE^^itJ^^Flag^^ (SIGMA-ALDLICHtt) ^ffl V ^fcWestem Blotting^ffl 

vNTfr/cCo/co ^ti^^ti^ ^^^^^^^-^ms^^Laemimjjmizmr^xmH^mL. 

29kDa(C. *fcsc(Fv)2-e{i. ^;i^ft±(^5>^4^ 55kDa{C. ^tl.^'tL¥-(?5/^VK 

[0170] 2.7 Flow Cytometry{ZXmi:hMpl-^mi7lt^<D^^m'i^(7)nm 

CHO-human MpU CHO-monkey Mplfc^J;U?CHO-mouse MplSr[Hllt2L. IxlO' 
celIs/mLfc:;fc5J:5(c:FACS Buffer (1% FBS/ PBS)te:^^L^Co 100 u L/well^;feSJ:5 
{^Multiscreen - HV Filter Plates (MiUiporeftM) tei^^L. tCTJhff^^ 
*bfCo iSMS(DDiabody*/cf*sc(Fv)2§r;(jP^. ^±{^T305>r^S/^;:$-frfCo 
200^ L(DFACS bufferfCTlHI^^L. 10;. g/mLO ANTI-FLAG M2 Monoclonal 
Antibody (SIGMA-ALDRICH^±M)^^;^JPL. 7k±iZX30^MRlt^^-^rc. mz200 
A.LOFACS buffer{c:T«^l|Hl^i^Lfc^. 100f^^f?L^cFITC^f^^-^^;;,IgG 
^^(Beckman CoulterttM) ^^^OL. 7K±(CT305>r^S;^:$ii:fc„ *^^C^^>iL^L 
±m^m. FAGS Buffer 400;. L{;i!^^L. EPICS ELITE ESP (Beckman Coulter^ 
)^ffiVNTFlow CytometryfCf^Lfc M;^t5:SL3t (forward scatter) ^WHJ^fcSL^fe ( 
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Side scatter) <^^^h^'^j^{cx±mmmmic^—h^mmi.rc. 

[0171] MMLfcVB22B sc(Fv)2^ffl V ^T. ^mMm^m^^tcCHOmmz^-T^^^ 
mm^mmLfc^^^m2iZ^.ir^ W±mT^5CH04ej;UtcHO-mouse MpUc 
*fLT{*|§^^tt^,^$-r. CHO-human Mpl*5it;?CHO-monkey MpUC#M6^t- 
l§^«r^«^$tL/Co VB22B IgG^^tP^/^V^^^;5.b 

[0172] 2.8 ^thMpl-^^^#:(DTP0«T=f'r.>^h^-t4(?DW'fffi 

TPOft#t4±tm^^i-BaF3-human Mpl^/cf*BaF3-monkey Mpl^^VNTTPO^ 

^mS^^m Fetal Bovine Seruni(InvitrogenttM)^^tpRPMI1640 (Invitrogen^tM) 
X^2mm^l.tcm. 4xl0WmL^;:t5J:5(C10% Fetal Bovine Serum^^Jp 
RPMI1640[C!^^L. 60^ L/well-e96well plate (C^^^LfCo rhTPO (R&DttM). 

cos7mm±m^tci^mmsh(Dm&^m'o. ^weii{c4o^L*nx.. 37t:. 5%co 

T-e. 24NFr.m«Lfc„ 10;. L/wellWST-8^^(CelI Count Reagent SF. ^T^^^ 
■r^n±m:)^mx.. Mf^Benchmark Hus^fflV ^T450nmOP^^^(^fi^.655nm)^ 

it^(c:TPO^T^-:^h^14^l¥^Lfc„ *fc. GraphPad Prism^ffiV^TEC fg^^ 

[0173] *fc. ^^o^^^mm^^.^^cv^^^mm^^^x^^u-o^eiDSMzi:mK)^^m 

bT. TPO«T^-;^h?£tt5r|?MLfc. M-07e^l% Fetal Bovine Serum^^tP 
RPMI1640T^2@^rtLfc^. 5xl0^cells/mL^/^5J:5fU0% Fetal Bovine Serum^ 
tPRPMI1640(c:®^L. 50;. L/weII-e96well platet^^ftLfc. rhTPO. COS7i§#_h 
m-^fz.\mm:^u(Dm&^m^^ ^^eXWZ^O^LM^^ 37<C. 5%CO^^f4:TT% 48l^r^ 
mmX^fz.. 10;zL/weIlWST-8^^(Cell Count Reagent SF. W^^^^^^t^) ^ 
Mk.. ff^fCBenchmark Plus^ffiV^T450 nm(DPi^5fcm^fi^.655nm)^«iJ^L. 4^r^ 
i^^^f^. S^msO nm<^P^3fe^(^M655nm)^aiJ^L^c. 4f^r«1(DP^3fe^^^[^^fg 
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[0174] mm\.fcVB22B IgG. VB22B Diabody*5i WB22B sc(Fv)2^ffi V ^-C. 

BaF3-human MpU BaF3-monkey MpU M-07eX-(DTPOmT=f^^hf^i±^WMl^fc 

'^m^^M^fvms. 1214. msiz^-r^ T=f=.:^hmm^. ijim'^^m^L^^-mx^ 

^S(WO02/33073. WO02/33072#M)o ^/ct^^#Lfc^thMpl^^|^;^T^$,^ 
. VB22B IgG (BaF3-human Mpl EC ^:>30nM)tC^LT. VB22B Diabody4oJ;U? 
VB22B sc(Fv)2{S i^V ^Tr/^;^h^14(BaF3-human Mpl EC : ^^.^ti 61pM 

50 ' 

27pM)-efel9. ^^y;^f:/K-Cfe§human TPO(BaF3-human Mpl EC ^:76pM)^I^^i^ 
-hcD^tt^r^bfc. VB22B Diabody<^Jtg^LTVB22B sc(Fv)2;05i^^^^'|4^^Lfc:^ 

«S(D^thMpl-^^^#:^^#L^-^|-^^6«j;.^^^^j^^^,^^L^^^^^^ 

[0175] 2.9 ^thMpl— ^^^^(DtHb 

VB22B sc(Fv)2(Dl:Mt^?r^iS-rS/cJ6}^. <2^P^$tLTV^5Kabat Database 
(ftp://ftp.ebi.ac.uk/pub/databases/kabat/) Xm^mm'T-^^A^U W 

(toN13(Smithsone>, Mol Immunol. 1999 ;36: 112-124) tM^^^mi^^^^^ty!)^^ 
t-^fz.. *fc. L^W^^:^{iToP027(Hougs^. J. Immunol. 1999; 162: 224-23 7) tift 

mmiWM'&^m^j.-r. cm^^mx.tiwtijiw.^i^m\^tz^ tMbM^sc(Fv)2 

^CHO-DGAAmm\ZX^^^^^ BaF3-human Mpl^ffiVN^cTrf'^xh^-ti^fip^U 
fCo T^'-;^h?5tt^Jg^tC. FRf^{;iT^y^g^^;(,p;^^ -vr>^MVB22B sc(Fv)2^ 
mm(DT:d-:7.Vmm:m-r^WtWB22B sc(Fv)2^f^MLfCo 
[0176] ^^e^^-f*.50base@^C)-a^^;ry=^DNA^^20base@^y^^:/y^^X-r5J;5 

t-^tf-b. -^^<^^^^y=^'DNA^PCRfe(cj;«9T5^-fe^:^y$-^T#pr^^^^a 
-Ki-Sit^^^f^ML/do ^tLb(Z)«^5^^^ffiv^-c. ^»fJ2.3(D:;^)fe^(^#fc. 

sc(Fv)2^f^ML. ^^-^^^--pCXND3(^^n-:n>^U. th^bVB22B sc(Fv)2^if 



wo 2005/056604 



67 



PCT/JP2004/018506 



ALfc#^^-<^i5r^pCXND3-hVB22B p-z sc(Fv)2. pCXND3-hVB22B g-e 
sc(Fv)2. pCXND3-hVB22B e sc(Fv)2. pCXND3-hVB22B u2-wz4 sc(Fv)2. 
pCXND3-hVB22B q-wz5 sc(Fv)2^f^MLfc„ ;^:/^^$KfC^m-5hVB22B p-z 

sc(Fv)2(Dmmm^mmWr^:iiz^ T-ymm^mmm^-.2K. hvB22B g-e 

sc(Fv)2(D^S@fi^J^iE^J#^:253{C. T-y^iE^U^@Bm^:254tC. hVB22B 

hVB22B U2-WZ4 sc(Fv)2<Dig^ga^J^iH^ij#^. 286tc:. T^y^iH^J^iH^J#^ : 
287tc:, hVB22B q-wz5 sc(Fv)20i^S@a^J^gH^J#^. 292(;i, T^/^iB^J^gB^J 
#-i-:293(C;^t-„ ^fc-^!>;p^MVB22B sc(Fv)2(D±^SgB^J^gB^J#^: 263(C. T$ 

yM^j^gB^.j#-^: 264t^,i^t-o mmm2AcD^mtmmizcHo-DGummizm 
m.^-^. mm±m^mi\^\.tio tMbvB22B sc(Fv)2\mag^^^mni.x\^f£\^^-t 
^^h. mm±m:^^h(Dmmi-i. mmmi.8\zmmL.fcvB22B7;)mm'r^^ii°h-:^x^ 

$>SMG10(Gln213;5^bAla231)^GS™^S IJ^UTfTofCo MGlOtGSm-B- 
^&M<Dmmi^. Glutathione Sepharose 4B(Amershani BiosciencesttM) ^ffiV 

m^^-:fy-<D-:fuh=^-7Vlzm^X. HiTrap NHS-activated HP(Amersham 
Biosciences^tM) KM-^^tU TZ7^^T4:^^J.^Y^m.f'. fcHbVB22B sc(Fv)2^ 
m.CHOmM(Dmm±.m^. SOmM Tris-HCl(pH7.4). 150mM NaCl. 0.01% TweenSO 
^^Wt\.fcUGlO-GSTm^m^'Rmmt:f^^MmU tMkVB22B sc(Fv)2^P^ 
m^-^. lOOmM Glycine-HCl(pH3.5),0.01% TweenSO-C^ttJ^iirfCo ^mM^^fSEib 
fClM Tris-HCl(pH7.4)T.^.fp^^TV^. HiLoad 16/60 Superdex200pg (Amersham 
BiosciencesttM) ^m\-X^;V^m^n'^Y^=^'7^^i^nofz.. ^^U^M^u-^h^^ 
^^-(Dmmmn. 20mM^:^>'mmmm(pH7.5), 300mM NaCl. 0.01% Tween 80^ 

^fflL/co nhntcmm^a^m^^x. ^Mm.8(D^mtmm\^TPomT=f:^^hf^ 

tt5:l?«L/Co *t^L/c-^^;^^VB22B sc(Fv)2. hVB22B p-z sc(Fv)2. hVB22B 
U2-WZ4 sc(Fv)2. hVB22B q-wz5 sc(Fv)2*5j;t;?fch>ft:L^chVB22B e sc(Fv)2. 
hVB22B g-e sc(Fv)2?rffiVNT. BaF3-human MplX(DTPOmT=f^P^hmi^^Wmi. 
tc^^^mw. 20. 21\Z^ir^ #StMt:VB22B sc(Fv)2(DT=i^=.p^hmm^mm 
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[0177] 2.10 *^thMpl^#:VB22B IgG. VB22B sc(Fv)2ioJ:U?tHbVB22B sc(Fv)2(DfeiJ^ 

.T^LfcMG10(Gln213^^t,Ala231)-GSTg4^SSK.i^VB22B IgG, VB22B sc(Fv)24o 
it/tMkVB22B sc(Fy)2t(D^miTCi^R}t^iZ^if^mm^mm^^ff'ofc. 
Biacore 3000(BiacorettM)f-Sensor Chip CM5(BiacorettM)^^^L. T^l^^^yy^V 

HBS-EP BuffeKBiacore|±M)^^ffiL. UmmO n L/mmtLfc^ ^^{CHBS-EP 
BufferX^5.5-175.0nM(DmmiZ.mmVtz.VB22B lgG^^tl^^tl2^mmia\.X. # 

m^x(D^^mm^mzmz. mmmm^2^^mm'^vtc. sensor chip±(D 

MG10-GSTil!^gS^{cM^Lfc:VB22B IgG«. 20mM HCl^l^P^^;fjpbT|^* 
U Sensor Chip^S^L/Co I^^tC. 4.7-150.1nM(DVB22B sc(Fv)2. 5.3-168.9nM 
<DWB22B q-wz5 sc(Fv)2, 4.9-156.8nM(OhVB22B u2-wz4 sc(Fv)2^|^ML. 
MGlO-GSTgi-^M aa^@^^t:Lfc^5.y (C^ijPLT. iHJ^^^itLfCo 

<^m^(D^^:^m^Lfc^miCf£^. ^(Dtc^^^ BIAevaluation ver.3.iy^h^7a.T 
(Biacore|i:M)(^Bivalent analyte model^MLT^^Ifi-'S^ttClJ;?), ~m(Di{kmX 
(^KJib^m&^mi^m^X^fz., •i^-t<^^*lf«^T(0^^{CoVNT3IsI^ifeLfCo Z.(D 

tJ^^il^^(KD)^*l}C^LfCo VB22B IgG. VB22B sc(Fv)2. hVB22B q-wz5 
sc(Fv)2. hVB22B u2-wz4 sc(Fv)2(7)^g|^^(KD){*, ^fi^fi LlSxlO'V. 
1.17xlO"V, 1.36x10"'m. 1.02 xlO"VT-fei9, MGlO-GSTg^-^SfiStC^LT. {5 

[0178] [^1] 
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VB22B IgG 



VB22B sc(Fv)2 



hVB22B q-wz5 sc(Fv)2 



hVB22B u2-wz4 sc(Fv) 2 



ka (1/Ms) [xm 



0. 96±0. 78 



4. 23±0. 22 



3. 76±0. 38 



6. 08±0. 30 



kd (1/s) [x10-3] 



1. 10±0.01 



4. 91 ±0. 72 



5. 10±0. 56 



6. 17±0. 23 



KD(H) [x1Q-«] 



1. 15±0. 09 



1. 17±0. 23 



1.36+0. 06 



1. 02±0.08 



[0181] 



[0179] [mmm3} ACSmiZX^^Mpmi$:Diahody(Di^m 

AGS(autocrine growth selection)&(WO03/91424#M) islX<OTdt-:^}.^^^^ 
i--5^Mpl^^Diabody^f^MLfCo 
[0180] 3.1 ^h^^4/l':^^4y''^]}(7)i^^ 

TRIZOL Reagent (Invitrogen&M)^;&P^^c^. y^^^;^^,^.^^^^^^^^^^^ 

«9Total RNA^ttWLfc^. PolyATract System 1000 (Promega^±M)^ffiV^TmRNA 
^mmVfz. 2.5ug^m(DmRNA^mmi.X. Superscript First strand synthesis 
system for RT-PCR (InvitrogenttM). RX^mH<D:tV=fdT^^4^--^^\,^x. 42 

25/iL(^10XKOD Plus Buffer. 
25^L£D2mM dNTPs(dATP, dGTP, dCTP, dTTP), 
10juLO2.5mM MgSO , 

4 

7.5 fi L(D KOD Plus, 

500pmol(DHm^tcl^Lm(D^^mmi^mm^^j:mix primer 
98'C/20#F^. 58^/20#r^. 72X:/30fm<D^4^,l.^32^Km. 

i^R}t^m^^72x:x6i^mMmi.tz.. 

H^Omix Primer«HSl-HS19(ia^J#-^: 178-^iH^J#^: 196)^t;?HAl-HA4( 



[0182] 
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l^fchcD^^mL^ L^COmix primer{*LSl-LS17(ia^J#-i-:201-iH^J#-^:217) 
. LSlambda (iB^J#-^ : 2 1 8) ^U^LAl-LAS (iB^J#-^ : 2 1 9-iE^J#^ : 222) , 
LAIambda(iE^iJ#^:223)Sr^^Lfct<7)^MLfCo ^PCR^i^fiQIAquick Gel 
Extraction Kit (QIAGEN^i:)^ffiV^T. T;{fn-^y/i.^.^i^^U^c„ H^^U^L^pJ 
^mm-i. sc-S(iH^J#-^:224), sc-AS(iS^J#^:225)^ffiV^T^^;^TOj;5^C 

pcR^m-tiz^io. T^:fy-nm (Gly ser) ^^^t^mx^m^i^t'. 

[0183] PCR^J^;^?^(lOO M L)(^|a^Sr^{C^-r„ 
10 L(D10XKOD Plus Buffer, 
10 L(D2mM dNTPsCdATP, dGTP, dCTP, dTTP), 
4juL(D2.5mM MgSO , 

4 

2/zLCO KOD Plus, 

25pmol(7)sc-S^t/sc-AS^^;(jp , 
94T:/30#r^, 55x:/2^^m^ 72X:/2^M<D^4^,U^30mRm. 

Mem i^Rf^^iMm^72x:x6^mMmi^fz. 

[0184] ^(Dmmimi^izmmmmsmm^^m-r^^t^^^. giAquick pgr purification 
Kit (QIAGEN^i:^) ^ffi V >T*tMUfc^. f^JPS^^Sfil (S?S5t&M) ^ffl V ^T50'C{C 
"C— IfeSJ^C^-^fCo QIAquick Gel Extraction Kit (QIAGENttM)^fflV>T, T^vl— 
^^^/^^^e>MM$tL^cPCRM^^!>^/P;^-i^^-:/^^^KpMX/IL3ssGFPHis(7DSfiI 

[0185] *:/^;^5K«5'7fe5S^f;iEcoRig3fe, -^•>^lL-3v-^-:h/HB^j^U^Sfiigpf4, 3'5j^^Sg 



1-^ 
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yP;;<.-<i:^i5?-pMX(Onishi^, Mol. Cell. Biol, vol.18, 3871-3879) (DEcoRI^NotI^^-l'^ 
C0r«1{C^f ALfctj(7)T-$)5o LigationSi^;:i^^ffiV^TGene Pulser II (Blo-Rad^±M) 
J;53ii/^hn7Kl-^v-3^-(2.5kV. 25 a. lOOQ) (Cj;i9ElectroMAX DHIOB Tl 
phage resistant cells (InvitrogenthM)-.3gALfc. 100 n g/mL(DT>\l°iyV'^^mm 

i^fcLB-Agarmmimmu -mmmLtcm^^ mo''m(D=2vi=.^7i^iiii^i^rc^ 

^mUXL, QIAGEN Plasmid Maxi Kit(QIAGENtt)^ffiV^-C:/^>^^K^ttaib/c 

o 

[0186] m2] 
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8? hL ! ^'^^^^^^^^^^^^^^GCGCAGGTGCAGCTGAAGSASTC 

83 HS6 2 ^^''^°^^^*^^'=^^'^^^<=<=A'5°TVCAGCTBCAGCARTC 

• I4 HS7 n ^^^^*°^^°^^^'^'^°°^°^^°°'^^CARCTGCAGCAGTC 

■ Is HS8 2 ^^^^f ^^^^^^^'^^^'^^^^^^^^'TCCACGTGAAGCAGTC 

• H^^ ^ °<=^^^°^C'=<5CCATGGCGGAGGTGAASSTGGTGGAATC 

• I? hL ^ ^^^^^°'=^^«^^^^<^«cggavgtgawgvtggtggaJtc 

■ HSl 2 ^^^^^°"""°^^*'^°°^-°^°<^TGCAGSKGGTGGAgJc 

■ I9 HS12 ill °^^^^^^^^°^^^^««^<^«AKGTGCAMCTGGTGGAGTC 
90 HS13 n ^^^^^^^^^°^^^^°«^°«AGGTGAAGCTGATGGARTC 

9? hLI o °^^^^^^^°«^^^'^««cggaggtgcarcttgttgagtc 

92 hJ" 2 ^^^^^^"^°°^^^^°°^°«^«<^TRAAGCTTCTCGAGTC 

93 HsL ^ f ^^^^^^°«^'=^'r««CGGAAGTGAARSTTGAGGAGTC 

• 95 ^18 0 ■ 7 °^^'^^°^^^'^^^^^'^°^«=^««TCCAACTVCAGCARCC 

• 96 Hs" 0 ■ 7 ^^^"°^^^^'^°<^^^«^^«TGAACTTGGAAG1^TC 

■ 97 «f,!,?^ '''^^^*^^^«°CCATGGCGGAGGTGAAGGTCATCGAGTC 

■ 98 HA2 f '^^^^^^^'^^^^^-'^^-^AGGAAACGGTGACCGTGGT 
99Sa3 M ^^f ^^«^^«^^°^^^<^'^<^3AGACTGTGAGAGTGGT 

200 HA4 M ^^^°^^«^^°^^^«CAGAGACAGTGACCAGAGT 
20? "s 1 ^^J°=^°^^°<^<^'^--^«AGC5AGACGGTGACTGAGGT 
202^32 2 ^^^^'^^^^^^^^^^^^^^A'^CCAGCTGACTCAGCC 

•loIS^^ , ^^^^^^^'^^^^^C'^CCGAVATTGTRATGACMCAGTC 
•207 is7 ^^°^<=---'^--<^AYATTMAGATRAMCCAGTC 
•ICs Ssa 15 , r^^^^^^^^^^-^^^^^^^^^CAGATGAVDCAGTC 

21 ? T c. ? ■ f ^^^^^CGGCGGCTCCGAYATTGWGCTSACCCAATC 

• 2 f asi3 6 °^^r^°°^°°^^CC°A^HTTKTGATGACCCARAC 
■2 4^314 2 ^r°°^°°^°°'^'^^^'^^^^™GATGACBCAGKC 
•2 J£si5 2 ^^f^^^^^^^^^^^'^^^^^^'^^eATAACVCAGGA 
•2 eSjien !!^r^°°*=°^^T^^«^^ATTGTGATGACCCAGWT 
"2 7 SL7 1 ^^^^^^^-^^^^^AyATTGTGATGACACAACC 

• 2 I (LSllll. °f f *'^'=°°^^'^'^^^«^^ATTTTGCTGACTCAGTC 
•2 gSAXUn'rpl ^^^^^"^'^'^^^^^^^^ATGCTGTTGTGACTCAGGAATC 

21oSa2 4 ^^^^^^^'^^^^^^^^GGCCTTGATTTCCAGCTTGG 
22? LA4 4 ^^f^'^^^«'^^^^^C«^°«CCTTTATTTCCAGCTTGG 
2^ 2aA5 4 ^^^"^^^^^^^^^^^^^^CCTTTATTTCCAACTTTG 

223(l.Alambda(l,) GGAATTCGGCCCCCGAGGCCCCTAGGACAGTCAGTTTGG 
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[0187] 3.2 AGsmz^^^^^mmw(DWim 

^^^^'^yV^^<y^--i^:y^m^Pt-E(Monta^^ Gene threapy vol.7, 
1063-1066) tCFugenee (Roche DiagnosticsttM) ^^V^TI>^>';;^:7^i5riy3>UfCo T 
f£t^hPt-E^^ 10%FBSSr^tfDMEMJ^i^(lnvltrogenttM)T'6cm dishtC^ab. S 
0 Fugene6i7^:/^y^^^L;r-^cD^l#J^^(c:;!jP;t.fCo ^(DW 0 . i^#±?t^3^^L 

yv^'CHexadimethrine Bromide. SIGMAttM)^U?2ng/mL(DmIL-3^;!jnx.. m^OM 
5ST-fe§BaF3-monkey Mpl--^^$^^:fc„ S 0 . ^JJS^PBSTgfc^^, mlL-3^-^* 
/^V^10% FBS?:^t,RPM11640i§^tCS^L. lOOOcells/ well{C/^5j:5f^96well plate 
(cMMLfCo 7 0r^j^^^Mft/c|§m. g#Jtm-r-5^iatt(AB317. AB324);5S^tb 
tlfCo ::tlP.mj;«9DNeasy Tissue Kit(QIAGEN^±M)^ffiVNT-yV.ADNA^^imL 

[0188] PCR^^£:^?g(50 /z L)(^|a^^^(::^-f-^ 
5 LOlO X LA Taq Buifer, 

5AiL<D2mM dNTPs(dATP, dGTP, dCTP. dTTP) , 
5ju L(Z)2.5mM MgCl , 

4 

0.5 L(7) TaKaRa LA Taq. 

0.5/ig(Dyyj=.DNA, 
25pmol(7)AGSdbSl (gB^JS-^: 226) . AGSdbAl (iE^J#^: 227) 

[0189] ^^--^^vfcAB3i7(DHm(Dmmmm^mm^^: 154. T^y^ia^j^iB^j^ 

^: 155. AB317(^L^omaiH^J^iH^j§^: 156, T^y«^J^iE^JS^: 157 
. AB324cDH^(^^SiH^J$rgH^J#^: 158. TKymmm^nmm^:159. AB324 
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[0190] 3.3 AGSmi^XmhtitcDiahodyCDmi^Wm 

^#L/c^Mpl^^Diabody^^3^-^^^^pCXND3t^JfAL.^Co DiabodyCDS'^iSg 
^^^^1Bffi6^T'EcoRIm^^Wi-S^^:^y=fp^^^^;^-5-K*5J;t;?Diabody(7:)3'*^Sg 

XPCR^n^\ #^tbfcPCRM^^pCXND3(OEcoRU Notl^i^lCif AL^Co MMm 
2AiZ^^\^\ COS7«^fflV^/c-ig^4^^^fTV^. j§#±?f ?rlHlJ(5iU ?&ttfP^^ 

^^ifeL/Co IS:^?:lll8{C^i-, AB317f*CHO-mouse MpUclS-a-i-^rir^^Sflt^^ 

[0191] BaF3-human MpK BaF3-monkey Mpl:JoiU?BaF3-mouse MpUCJ;STPO#T 

=^'=^h^ti<7)f?^^fTofCo IS*^09. 010. milK^^-ro AB317«hh. ihy^ 
•^!>:^Mpl{c:^LT?tV^T=^'r.;:^^^^4^^b. AB324f*th. ^^V^MpUZM\.m-T=f 

[0192] CAMm^(D^-DMpmmKM'rmMpm<^<DT=f=:.^hmi^Wm 
4.1 CAMTm#<^ito^MMpla§ABaF3^Jiatt<^^3t 
CAMT (Congenital amegakaryocytic thrombocytopenia 

^^{;i*3V ^TMplit'^^^cfi (CG305C (R102P) C769T (R257C) ^^*5 

J:l^C823A(P275T)^^^S^^$tLTV^^. #^M^^^oMplit^^^O^^-<^^ 
-^^tb^'tl^^L. BaFSMf^^AUfCo E^^^MpIil^^(:^SgE^J^@a?IJ# 

C769T mmm^i^mmm^ 249. T^y^gH^j^iH^j#-^ : 250) *5J;t^fjm=3k 

^-;e.^b823# g <^^S^C;a^e>A}CgmLfca^T-C823A(^SiS^J^@B^J#-^: 25 
1. T5y^iS^J^iE^J#-^:252)^f^MLfCo :itLf>(7)DNA^jt^^JPS^^EcoRI. 
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pCOS2-hMPLfullG305C.pCOS2-hMPLmilC769T4b^J:rjtpCOS2-hMPLMIC823A$r 

[0193] ^Mmi.itmmi:iLXBaF3mmz.mB^mAu^Mmu^^mm-r^BaF3 

lffl5S*T'$>§BaF3-human MPL(G305C). BaF3-human MPL(C769T) 
BaF3-human MPL(C823A)Sr^S:L:^c„ ig^^ft. Ing/mL mIL-3. 10% FBS^^ti' 

[0194] 4.2 ^thMpl^#:Diabody, sc(Fv)2c7)ftW 

m6ioXXfm7iZ^.l.tlT-ymm^\<D^X. VBBB. VB45B. VB33. VB140. VB157 
. TA136^C0V^T. ^»[l2.2^f^^{e:LTDiabody^^-<^^^^f^^t^^,^ 
^c^^-<^^^^^ig^!l2.4^|^^t{3:. COS7«(C^gAL. #^^/ci^#±«4.,Z) 
Di.hodym&^mmm2.5<D:},mxmAl.fc. TA136{C0V^Tf*. ^it^y2.3i.^^{^ 
LT, sc(Fv)2^^-:^^^^f^SSfLfc. ^»!l2.4^|W|«{;iCHO-DG44^^(C^AL 
. »^!)2.6{CtJ§oT#e>tl.fci^#±^J:^)sc(Fv)2^MML/Co 
[0195] 4.3 ^thMpl^^Diabody, sc(Fv)2(DT=t=.:y^h^i^(7)WM 

ftMUfcDiabody. sc(Fv)2^ffiV>T. ^>6fe^!J2.8^|^«(^LTE^Mpl^^BaF3|ffl 
^*5J:U^^MMpl^^BaF3|fflSSt^^i-§r^-;,^^^4^|^^^^^^^j^,^,y^^^ 
#Ji^?r.^VNT. BaF3-human Mpl^BaFS-human Mpl(G305C) lZi3if^T=f=-:^h 
m^^ttni^fc. ^(D^^M. TA136 Diabody (TA136 db) iE'^/^MpI«fe^^^ 
^-f-^BaF3-human MpITii^14^Sg§v^;i^ ^^Mpiae^^^^i-§BaF3-human 
Mpl(G305C)T'fi5^V^Trf..^h?£^4^.^L.fCo BaF3-human Mpl(G305C) {C>^UT 
hTPO-^^(7)DiabodyT'f^3^V ^T=f^:^hmi^^^.'r-mx^fj:7i^^fc (El 1 2:fe 
J:U?I1113)„ 

[0196] TA136 Diabody. TA136 sc(Fv)2<D*tMp"p?:^v>T. BaF3-human Mpl. 

BaF3-human Mpl (G305C) . BaF3-human Mpl (C769T) . BaF3-human Mpl(C823A) 
tC^-r^T=f=^h?gt4^fF^L/Co ^(OmM. TA136 sc(Fv)2{i. 3a(7)TPO^^^ 
^M^±T(C*5V ^ThTPO^TA136 Diabody j;0,«V ^Trfr.^h^'I^^.T^L^c (015 
-EI17)„ */c. E^^ceMpiaeT-^^^i-§BaF3-human MpU^:f3VNT. TA136 
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^TPOtmm(DTdt-;^}.f^^:^^^^^^^^^^^^ (El 14) , 

[0197] lamx.MfchTPOfi. 'ft:^^^J#^^f&^{-J:aif[L/J^;K^/>^£(7)f&^^^bT. $ 

S^LT. TPO(7)S^{^j;§^TPO^^Ottl^;iS#^$tLT*5^0unzhi Li. et. al.. 
Blood (2001) 98. 3241-324. Saroj Vandhan-Raj. et. al. Ann. Intern. Med. (2000) 
132, 364-368). ^t-f^^ttOTPO^t^^Pl^i-^ctn^^^jjSj^^^^^ ^<D^^ 

Tpoti^mf^^^t^^h. mi^mzTPo^mmz^M^^^t,^ ik^hmm^j^-m^mm 
'r=5CAMm^xi^m^tv^TPo^mi^^mim\.xiy.w^(Dmmmmi.xi^ 
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[5] MpKC^-^-rSrSr^^^^^ 

[6] tMI:^^T*fc5, ff^JS5(c:fS«(^^^„ 

[8] ^^SMpUcM'^i--Sfei^, 

[9] ^hMplRX^^/]^Mpnz'^^-r^^^^ 

[10] t:hMpI^-0?f-/i.MpUC>^LTT=fc:^>!ih^'|4^^i-;5^^, 

[1 1] '^^^Mpi-^(Dm^mm^KD=io-^M];j.rxh^inP^, 

[12] ^^MMpl-^(D^'^?gtt;?>>KD=10"'Mj^T-Cfc5^#:„ 

[13] TPOT:^^^;^h?gtS;6SEC50= 100nMi^;lT-efe^^#:. 

[14] TPOT=f::^::^hf^m^EC50 = 30nMl^rXhmi^o 

[15] TPOTri^:n;;^h^ti ^SEC50= lOnMJ^TT^fe^^^:^ 

[16] J^T(^(l)-(l7)(^v^T^^;^>^(DgE^J#-^^c|5«(DT^yM^'J;0^^/^§CDRl. 2. 3 

(1) iH51J#^:3.4. 5 

(2) ga^J##:6. 7,8 

(3) @E^J#-^:9, 10, 11 

(4) gS»^:15. 16, 17 

(5) ia^J#^:18. 19. 20 

(6) ia^J#^:21, 22, 23 
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(7) iH^J#-^:24, 25, 26 

(8) iH^J§-^:27, 28, 29 

(9) ia^JS-^:30, 31, 32 

(10) iH^J#-^:33, 34, 35 

(11) ia^J#-^:36, 37, 38 

(12) iB^J#-^:39, 40,41 

(13) gH^iJ#-^:42, 43, 44 

(14) ia^J#-^:48, 49, 50 

(15) ia^J#-^:51,52, 53 

(16) iB^J#-^:54, 55, 56 

(17) iaM#-^:57, 58, 59 

(1) gB^J#-^:60, 61, 62 

(2) iB^J#-^:63, 64, 65 

(3) @H»^:78, 79, 80 

(4) iH^J#-^:84, 85, 86 

(5) ia^J#^:93, 94, 95 

(6) iE^J#^:96, 97, 98 

(7) iE^J#-^:102, 103, 104 

(8) iH^J#-^:108, 109, 110 

(9) @B^JS-^:111, 112, 113 

(10) iE^J#-^:114, 115, 116 

(l)iHM#^:3, 4, 5izmm<DT^ymmm-h:^j:^CDRU 2, S^^'T'Sfi^ pT^® 
*3J;tJ?iH^J#-§-:60, 61, 62lzmm(DT^ymmm-ibfj:^CDRU 2, 3^^-t- 
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(3) iE«^:9. 10. lUCfE«(^)T5yM^J^-b^.C5CDRU 2. S^^-T-SM^nT 
^M^. *5j:t5iH^J#-i-:63. 64. 65fCfE«(DT^y^iE^J;5^^/.c:5CDRl. 2. 3^ 

(4) @a^j#^:i5. 16. i7izmm(DT^ymMm^-hf£^cDRi^ 2. 3^#i-;5m^Rr 

*3<tr/@a^J#^:63. 64. 65izmm(DT^ymmm^hfj:^CDRl, 2. 3^ 

(5) gE^JS-^:18. 19. 20{zmm<DT^ymmm-h^j:^CDRl^ 2. 3:^#i-§m^^ 
mmi^. 4b^J;t;?IE^J#-^:63. 64. eSfClfS^OT^y^gB^J^O.^/^^CDRl. 2. 3^ 

(6) ga^J#:-^:21. 22. 23(C|B«(DT5y«^J^.P,/^;5CDRl. 2. 3^#i--5m^pr 

*5J;t;«gB^J#-^:78. 79. 80{;iiEm(DT^y^ga^[J^.^,/^§CDRl. 2. 3:^ 

(7) ga»-^:24. 25. 26(;ifEm(^T^yM^J^.b;^^5CDRl. 2. 3^#t-SM^pr 

*5J;l/gB^J#-^:63. 64. 65{zmm.(DT^ymnim-hfj:^CDRU 2. 3^ 

(8) gE^j#-^:27. 28. 29\zmm<DT^ymmm-(bfj:^cDRu 2. 

^mm. *5j;t;?gB^J#-^:84. 85. 86{:imm(DT^ymnm7!)-hfj:^CDRU 2. 3^ 

(9) gE»^:3o. 31. 32{zmm(DT^ymmm^hfj:^cDRu 2. 3^wi-;5m^«r 

*5iU?ga^J#^:63. 64. 65(CfBtt(7)T^y^gB^J;e.^^/^5CDRl. 2. 3^ 

(10) ia^J#-^:33. 34. 35lzmm.(DT^ymmm^hf£^CDRU 2. 3^Wi-§M^ 

*5J;U?gB^J#:#:63. 64. 65(CiE«(DT^y^gE^Jd^e./ce-5CDRl. 2. 3 

(11) gE^J#-^:36. 37. 38{CfE«(DT57^gB^J;0.^,/^§CDRl. 2. S^^i-^M^ 
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(13) iB^j#-^:42. 43. 44izmm<DT^ymmm^hfj:?>cDRu 2. 

^mmi^. ^xxfm^m^:78. 79. 80icm^<DT-ymmm^^hfj::s>cDRu 2. 3 

(14) ga^j#^:45. 46. 47 izmm(DT-ymmm>^fj::5CDRu 2. 3^;fri-sm^ 
2^ ^^^-r^^m^^mi^ 

^mm^. ^Xmmm^:63. 64. 65(CSS«(DT-y^gE^J;a^^/^SCDRl. 2. 3 

(16) iE^JS-^:51. 52. 53lcmm(DT-ymmm^hfj:^CDRU 2. 3^:^-t-<5M^ 

^^M^. *3^J:U^iE^J#-^:l08. 109. 1 10fCiB«fe(DT-y^iB^J;5^^,/^;5CDRl. 
2. S^^t-Sa^pf^^^ 

(17) iH^J#^:54. 55. 56(CiE«OT-y^iH^J;5.^/^^CDRl. 2. 3^^^^^ 

*.^J:t^iH^J#^:lll. 112. 113tCfB«OT-7^|H^W^^CDRl 

2. s^w-r-se^ wr^^i^ 

(18) @B^J#^:57. 58. 59izm^<DT-ymmm7^^^fj:^CDRU 2. 3^^i-5M^ 
^^mm. ^Xmm^^:114. 115. 116(c:fE«<DT^y^@2^j;a.^/^^CDRl. 

2. s^^-r^^mm^^mi^ 
[20] ia^j#-^: i20izmm(DT-ymm^i^^'r^mm^mm^^^t^ini^[ 

[21] S2^J#^:li8tCf5«cDT-y^gE^J^^t-^a^^^^^^ g2^j^^:120t^ 
[22] |S^J#-^: 122^tcit264Kmm(DT^ymnm^W'r^^i^^ 
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[23] i^T(Z)(l)^(5)(DV^TtL;0^{>IfE«(Z)T-yM^J^.^/^5, FRl. 2. 3. 4^^^^^ 

(1) @H^J#-^:230. 232, 234. 236 

(2) ga^J#-^:265. 267. 269, 271 

(3) gS^J#-^:279, 281, 283, 285 

(4) iH^J#^:298, 299, 300, 301 

(5) ga^J#-^:298, 299, 306, 301 

[24] WTO(l)-^(4)(^V^-rtL^.(C|E«(DT^y^iH^J;5.^,/^a^ FRl, 2, 3, 4^*i-§i 

(1) ga^J#-^:239, 241, 243, 245 

(2) Sa^J#-^:272, 274, 276, 278 

(3) iE^J#-^:302, 303, 304, 305 

(4) ia^J#-^:302, 307, 308, 305 

[25] i^^T(D(i)^(5)(Dv ^TtiMcmmcDmm^mmi^^xTimm^mmm^-^t^u 

(1) SB^J#^:230, 232, 234, 236izmm<DT-ymmm^hf^^. FRl, 2, 3, 4^ 

^-r^mm^^mm. *5j:r/@H^j#^:239, 241, 243, 245izmm(DT^/mMi 
m^h^j:^. FRl, 2, 3, ^^^-r^^mm-^mmm 

(2) gE^J#^:265, 267, 269, 271icmmO)T^ymmm7:>^^fj::5. FRl, 2, 3, 4^ 

^-r^mm^^mm. ^3j;OT^j#^:272, 274, 276, 278izmm<DT^ymm 
m-hf£^. FRl, 2, 3, 4^^i-^mm^^mm 
mmm^:279. 281, 233, 285izmm(DT^ymmm^hfj:^. fri, 2, 3, 4^ 
^-r^smm-^mmm. i3xmmm^:272. 274, 276, 278izmm^T^ymm 
m^hti^. FRl, 2, 3, 4^^i-^mm^mmi^ 

(4) gH^J#-^:298, 299, 300, 301{zmm<DT^ymmm^^hf£^. FRl, 2, 3, 4^ 

^-r^mm^mmm. *5J:ot^j#-^:302, 303, 304, 305(cfEm(DT5y^gH 

m^ibfi:^. FRl, 2, 3, 4Sr;^-r'5^^pr^^^ 

(5) gE^J#-l^:298, 299, 306, 301izmm<DT^/mEm7!)^hfj:^. FRl, 2, 3, 4^ 



wo 2005/056604 



82 



PCT/JP2004/018506 



^-r^mm-^^mm. ^^xj^m^m^:302. 307. 308. 305izmm(DT^ymm 
m^h^£^. FRi, 2. 3. A^m-r^mm^mmi^ 

[26] ga^jS-^:229. 256. 262. 289*/c«295{-fett(DT^yM^J^^-r-5m^ pT 
[27] gB^J#-^: 238. 258. 291^fcfi297(CfBmcOT5y^gS^J^;t«a^ pT^^ 

(1) iB^J#-^: 229{;:tB«g(DT^yM^J^#t-SM^ pT^^^. ^XX^m^m^:2 

38 {-SEic(Z)T^y ^iH^j^;ir-r'5fe^ pl^^^ 

(2) iB^J#-^: 256(Cfa^(DT^/^iE^J^#i-§i^ p]-^^^^ ^3j;t/iB^J#^: 2 

(3) Sa^J#-^: 262f^Sa«(7)T$y^gB^J^Wi-5m^ pT^^^. *5J:I^gS^J#-^: 2 

58 t-iB«(DT^y ^ga^j^^-r-sem pt^®^ 

(4) iH^J#-^: 289(CiEa(^T^y^ga^JSr;i-rsm^ pT^^^. :Jb^J;OT^J#-^: 2 

[29] gH»^:2. 254. 260. 287^fcf* 293tCf5«(DT^y^@H^J^#-r-5^#:o 
[30] »^«16-29(7)V^'rtb;^»^^-fEm©T^y^gE^J}C*5V^TlXf«^OT5y^;0S 
gm. #;^P:feJ;U?/'*^c«if A$ti.. :^-off^^l6--29<7)V^-rtL;6^^;IfS« 

[31] W^«16-30OV^-rtL;6^^;I|E«O^#:;iSM-^§3.h°^-:/^Mf^t-§^^^ 
[32] thMpl(D26# g ;i^^274# @ c7)T^y^^{i^^f^i-;5^^^ 

if^^l-33(Dv^-f;^^;^>-^cfe«o^^Srr7^K-r?.J^<yp?^lx::^-^Ko 

^-oif^^l«^33(^V^TtL;i)-^CfE^(D^^:^il^^(^?gtt^;i--r5^^^r.-K•t- 
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